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REPORT 



ON A PLAN FOR 



TRANSPORTING WOUNDED SOLDIERS 



BY 



EAILWAT IN TIME OF WAR; ETC. 



General : I have the honor to report, in obedience to your instructions, 
on the plan proposed by the Eussian engineer, Mr. A. Zavodovsky, for the 
railway transportation of the sick and wounded in time of war. 

The pamphlet with its accompanying documents, transmitted through the 
State Department, gives a concise but lucid explanation of the proposed plan, 
and B accompanied by drawings iUt«trating its practical appUcation* The 
official correspondence on the subject, and a translation of. Mr. Zavodovsky's 
paper, with reduced copies of the lithographed plates that illustrate it, are ap- 
pended to this report. 

Eecent wars have exemplified the great influence of the direction of railroad 
lines upon the plans and strate&ic arrangements of military commanders ; and, 
undoub^y, in'fixture campi^ this ^tor wiU beconTyet more impcirtant! 
The immense development of trunk lines and interlacing networks of railway 
in all civilized countries afibrds such opportunities for the transport and rapid 
concentration of men, munitions and stores, that, beyond question, this auxiliary 
will, hereafter, be more and more valued. 

As the facilities afforded by railroad transport for the movement of troops 
and material to the theatre of war&re formidably augment the destructive 
power of armies, they also offer a useftd and most effective means of saving lives 

*ZaY0D0YBKT (A.) IVafMport SpScial des Malades et des BleesSe en Tempa de Cfuerre, pcur 
Votes Ferrfest St. Petersburg, 1874. 



4 TRANSPORTATION OF SICK 

and alleviating suffering, by the speedy removal of the sick and wounded from 
the scene of active operations. As it behooves the medical staff that, with 
every advance in the art of destroying men, as Louis termed it, methodically 
and gloriously, there should be corresponding improvement in the art of saving 
life and diminishing pain, the great advantages offered by railroads for dis- 
encumbering the active force of its disabled men, by conveying the latter to 
points where the best hospital accommodation can be enjoyed undisturbed, were 
not likely to pass unobserved by those charged with the administration of the 
medical service of armies ; and we shall presently see that they hastened to 
avail of these new facilities. The proposition of Mr. Zavodovsky is therefore, 
in one sense, not a novelty. It is to be compared with various other systems 
proposed to fulfil the same object, with a view of determining whether it attains 
its end with greater simplicity, convenience, economy, and regard to the comfort 
of the disabled, than is accomplished by other methods. 

While it is held by some military surgeons that certain of the severely 
wounded, as those with penetrating wounds of the great cavities, and of the 
large joints, and with shot fractures of the femur, should be regarded, with their 
attendants, as neutrals, and treated as near as practicable to the spot where they 
fell, yet no one questions the advantages of speedy removal, or, as the French 
say, evacuation^ of the great bulk of sick and wounded from the theatre of 
hostilities. 

By rapid dispersion of the disabled, the fighting force is less diminished than 
by any other plan. Fewer combatants are withdrawn from their proper duties 
to attend their sick and wounded comrades. With proper inspection of those 
sent to the rear, and such enforcement of discipline in the base hospitals as 
will ensure the prompt return of convalescents, the number of sick and wounded 
engaging in fresh active service will be greater than by any other arrangement ; 
and a less proportion of division, brigade, and regimental medical officers and 
hospital attendants need be detached from the marching columns ; which, in the 
exigencies of actual battle, are rarely adequately supplied with surgical assistance. 
Large accumulations of medical and hospital supplies with the army become super- 
fluous. The dep6t hospitals, frequently great lurking places for malingerers, may 
be reduced to the smallest compass. If, without changes, the wounded can be 
directly placed in a fixed hospital not too distant, many primary mutilations 
may be justifiably avoided, with a view of employing more delicate special 
operations when the patients arrive at a safe place of rest. Lastly, the most 
important consideration is the most obvious, the distribution of the sick and 
wounded prevents the generation of those pestilences that are the greatest 
scourge of armies. The sick and wounded avoid infecting each other, and 
those who are well escape contagion. 

The Italian war of 1859 was the first in which transportation of the sick 
and wounded by railroads was extensively employed. The Austrian, French 
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and Sardinian annies availed of this resource ; yet, after the carnage at Sol- 
ferino, the hospitals at Milan, Brescia, Pavia, and Turin were frightfully over- 
crowded. Baron Hippolyte Larrey, who accompanied the French Emperor as 
Physician-in-Chief, in an address before the Academy of Medicine of Paris, 
boasted of " the rapid intervention of the railways, by which the work of 
evacuation of the wounded was achieved."* But he did not state what ar- 
rangements, if any, were made to adapt the cars to the special service required ; 
and, it would appear that the passenger trains were used, for the most part, 
without alterations. 

The first published proposition to suspend litters in freight cars, as the means 
best calculated for the rapid transit of sick and wounded, while providing for 
the concussions caused by the swaying and jarring of these vehicles, the first, 
at least, that I have met, emanated from Dr. E. Gurlt, now a celebrated pro- 
fessor of military surgery at Berlin. In 1859 Dr. Gurltf submitted a project 
for carrying the wounded in hammocks, suspended to the panels of freight cars 
by iron hooks. A commission was appointed by the Prussian Government to 
test the feasibility of this system. An adverse report was made. It was found 
in practice that the roofs of the freight cars would not sustain the weight of 
the loaded cots ; the screws drew out, and the hooks and hammocks fell. More- 
over, the swaying movement of the hammocks induced vertigo, or led to col- 
lisions. After repeated experiments, the commission recommended, in 1860, 
that the floors of the freight cars should be thickly covered with straw, and 
that the severely wounded should be carried to the trains on straw mattresses 
furnished on either side with three strong loops of webbing, through which 
stretcher poles or lance staffs could be passed to constitute a sort of stretcher. 
The mattresses were laid directly upon the loose straw.J This mode of trans- 
port was adopted on a large scale by the Prussian army in the Danish war, 
and in the Silesian or Six Weeks War of 1866. 

* Larrey (H.) Diacusaion aur la Salubriti dea Hdpitaux^ in Bulletin de V Acad, de Mid. T. 
XXYII, 1861-2, p. 464 : " Si les brancards, les cacolets et les voitures d' ambulance nous ont 
parfois manqu^, nous avons trouv^ partout le d^vouement ing6nieux qui invente et multiple 
les ressources, jusqu'll ce que V intervention rapide des chemins de fer et des bateaux ^.vapeur 
eiit garanti compl^tement et achev^ V ceuvre des Evacuations." 

t Gurlt (B.) Veber den Tranaport Schwerverwundeter und Kranker im Kriegct nebat Vor- 
achldgen ueber die Benuetzung der Eiaenbahnen dabei/ in Mediciniache Zeitung dea Vereina fur 
Heilkunde in Preuaaen, Berlin, 1858, S. 232. 

X Tkis plan, largely employed in the Army of the Potomac in 1863^-64, was approved by the 
Prussian Qovemment. An order, issued by the Prussian Minister of War, July 1, 1861, of 
which an abbreviated translation may be found in Professor Lonohore's Treatiae on tkeTrana- 
port of Sick and Wounded Troopa, 1868, p. 501, directs that in transporting sick and wounded 
soldiers by railways, the first, second and third class passenger carriages will be appropriated 
to the less severely wounded, first and second class carriages to be used by officers and men 
requiring the most care, third class for slight cases. The severely wounded and those injured 
in the lower extremities will be moved in luggage vans or baggage cars. These are 20 feet 
long and 7^ feet wide. The fioors are to be strewn with Ipose straw, and then seven or eight 
severely wounded can be placed on straw mattresses, with pillows fastened to them, in each 
car. Great care must be taken to guard against fire, &c., &c. 
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Next, in chn>nol<^;toal order, are the plans employed during tbe recent civil 
war in tlie United Statee for movii^ the uok and wounded by railway. After 
the action at ^V^leon'a Creek,* and minor engagements in central Mi§Bonri, in 
Angnst, 1861, the severely wounded fell into the hands of the enemy. They 
were aoon paroled, and concentrated at Rolla, the eouthwestem terminus of the 
St. LouiB railroad, whither two hundred lees gricTously injured, and carried off 
by the retreating army, had previously been sent. Here, the freight oars avail- 
able were fitted up for the transportation of this lai^ body of wounded to the 
hospitals established at St. Louis. Various expedients were employed to adapt 
the cars to the requirements of the different classes of patients. In some oases 
an arrangement not unlike tliat 
of Mr. Zavodovsky was es- 
sayed. Seasoned tent-poles 
were shaved down to give them 
as much elasticity as was com- 
patible with requisite strength, 
and secured transversely near 
the roof, pasnng through holes 
in the side studs of the oar. 
Bopes attached to these poles 
and also to the floor suspended 
two tiers of field stretchers, on 
which palleta were laid. With 

Fig. l.—hlerior q/ an mprovmd hovUal car. this plan, a feeling of insecurity 

was common to the patients 

and attendants, and additional lashings, and constant inspections were necessary 
to prevent accidents. Another method consiBted in placing a double row of 
upright stanchions which were erected on either side of the car (FiG. 1) con- 
necting the floor and roof, at intervals of seven feet lengthwise. To these 
firm posts, tiers of two or three litters were securely lashed. In other cars 
rough wooden banks were built along the sides of the vehicle, and filled with 
straw, and made more comfortable by being floored by narrow elastic slate. In 
all oases, laige window-spaces were sawn out of the ends and sides of the car to 
afford ventilation. There was often cause to remark on the great ingenuity dis- 
played, on this and other similar occasions, by the line officers, quartermaster's 
men, and the soldiers themselves, in improviung various contrivances fi)r the 
comfort of the wounded subjected to these rough modes of transportation. 
With an intelligent adaptation of the means at band, it was fijund practicable 

*Also known SB the battle of Springfield, where the Union oammandtn', the Umeutsd Qen- 
eial NiTHANiiL Lton lost hia life. Major General Fremont's ofEoinl report states the Union 
loss at 223 killed. T21 wounded, 291 missing. AssisUnt Snrceon H. M. Sfbioije, U. S. A„ who 
remained with the wouDded ontheflald, records their nnmber as 1175. See App^dix (o Pari 
I, Medical and Surffiaal Hittorv ^ Ihe Bebellion, p. IT. 
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to make the condition of the wounded on freight cars very tolerable, with the 
aid of articles belonging to the field equipment alone. As the official who 
vouchsafed to assume charge of the models of hospital equipment and means of 
transport sent by this Office and by the Quartermaster's Department to the 
Paris Exposition, in 1867, and to exhibit them, with other contributions, 
BS material supplied by the United States Sanitary Commission, has repre- 
sented that the system of supporting litters on upright frames was intro- 
duced by a member of that Commission,* it is as well to expose here the fact 
that this plan was in use before the Commission was organized. 

After the Army of the Potomac left the vicinity of Washington, the sick 
and wounded were removed mainly by the hospital transport steamers on the 
Potomac, Bappahannock, York and James rivers. The short lines from 
Savage's Station to White House, on the York, and from Aquia Creek to 
Fredericksburg were largely utilized, however, for the same purpose; and 
when the theatre of hostilities was transferred to Maryland and Pennsylvania, 
numerous railway lines became available. Medical Director J. Letterman recorded 
the transfer f of no less than nine thousand sick and wounded over the Aquia 
Creek road, on June 12th, 13th, and 14th, 1863, when the Army moved 
northward after the disasters of Chancellorsville. All patients that would be 
injured by sitting up, were carried by hand to the railway, on the beds they 
occupied in hospital, the beds being placed on hay-covered floors in freight cars. 

The following year, when this Army was massed before the entrenched line 
at Petersburg, a large dep6t hospital was erected at City Point, the base of 
supplies, at the junction of the James and Appomattox rivers. This dep6t 
was connected with the positions of the several army corps by a railroad with 
branches, and the sick and wounded from the division hospitals were brought 
to the dep6t, chiefly in the box-cars which had carried forward supplies for the 
troops, and were transferred to hospital steamers, or retained at City Point for 
treatment, at the discretion of the medical director for transportation, Surgeon 
E. B. Dalton, U. S. V. There were, at first, two, and, subsequently, a larger 
number of passenger cars converted into hospital cars by the erection of rows 
of stanchions, to which litters were suspended by elastic rubber rings, each car 
having accommodation for thirty recumbent patients. The box-cars, with door- 
ways at the sides, five feet in width, and an interior height in the centre of 6 
feet 9 inches, had a floor space of 25 feet 2 inches in length by 7 feet 8 inches 
in breadth, or about 192 square feet. They afforded comfortable accommodation 
for nine recumbent patients ; but were sometimes packed with as many as 
twenty. When the floors were covered with a thick bed of fresh straw or hay, 
on which well-filled bed-sacks or mattresses could be laid, the concussions from 



* Dr. T. W. Evans, in his book entitled : La OommUsion Sanitaire des McUa- Unia, Paris, 1865, 
p. 133. 
tLETTEBMAN (J.) Medical Becollectione cf the Army cf the Potomac^ New York, 1866, p. 150. 
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the motion of these rough oars were so much deadened as not to be intolerable 
even to severely wounded men. There was a great advantage in carrying the 
wounded on the beds or litters on which they lay, through the wide door-ways 
of the box-cars, and unloading them, in like manner, at the dep6t hospital 
or the wharves of the transport steamers at City Point. It was, however, very 
difficult to obtain an adequate supply of straw or hay, when, after a general 
engagement, train after train was sent in rapid succession, and recourse was 
sometimes had to bedding of dry leaves or evergreen boughs. In one of the 
reports to Medical Director T. A. McParlin* it is stated that it was necessary to 
empty the bed-sacks of the field hospitals of a corps in order to obtain sufficient 
bedding for the box-cars of a train of wounded. 

In the summer and autumn of 1862, and during the two succeeding seasons, 
four large brigades stationed at New Berne suflfered from malarial fever to that 
extent that general hospitals, or rather sanitaria, of great capacity, were estab- 
lished on the sea-coast at Carolina City, near Fort Macon, the former connected 
with New Berne by a railway forty miles long. The patients were conveyed in 
freight cars, for there were no others available. The floors of the cars were 
covered with dry "pine tags" supplemented by a layer of loose hay or straw 
when it could be procured. The patients were laid upon bed-sacks on this 
substratum, and even those most gravely ill, were transported with comparative 
comfort. Medical Inspector E. P. VoUum, U. S. A., has recorded f that after 
the battle of Grettysburg, July 1-3, 1863, over fifteen thousand wounded were 
sent from the field hospitals prior to July 22d, nearly all by railway to Balti- 
more, York, Harrisburg and PhiladeljJhia. They were transported, in large 
proportion, in the box-cars of the returning supply trains. " Each car was sup- 
plied with a sufficient quantity of hay, and, on the longer routes, water-coolers, 
tin cups, bed-pans and urinals were placed on them." After the battle of 
Olustee, February 20, 1864, where the wounded of the Union side numbered 
over eleven hundred. Assistant Surgeon John H. Janeway, U. S. A., states that 
the grave cases of compound fracture and of penetrating wounds of cavities, 
and, indeed, all the more seriously wounded, were transported on the Mobile Rail- 
way on freight cars, bedded with pine boughs, palmetto leaves, and a small 
allowance of straw, covered with blankets. The trains moved slowly from San- 
derson to Jacksonville, on the coast, a distance of nearly fifty miles, and patients 
who had undergone amputation, and others severely wounded, complained 
but little of the rough method of transit. In the campaigns about Chat- 
tanooga, also, Medical Director G. E. Cooper, U. S. A., reported that in 
emergencies, when the regular hospital trains were overcrowded, recourse was 
often had to transport by freight cars bedded with dry leaves. 

* A Report from the Fifth Corps headquarters by Assistant Surgeon C. K. Winne, U. S. A. 

t VoLLUM (B. P.), Report on the Transportation of the Wounded after the Battle of Gettysburg ; 

in Appendix to Part I Med. and Surg. Hist, of the War of the Rebellion. Washington, 1870, p. 143. 
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In a letter to the Sui^eon General, dated Philadelphia, January 7, 1863, 
Silicon A. K. Smith, U. S. A., describes " a car recently fitted up by the 
Philadelphia Bailroad Company for the better conveyance of the worse dass of 
aiok and wounded. * * * Xhe iotemal arrangements arc similar to those 
of sleeping cars, with the exception that the berths slide in and oat, and two 
men can carry each, with its patient, to the ambulance wagon or the nearest 
hospital, the berths being, in fact, comfortable stretchers. The car has fifty-one 
of these berths, and a seat at each end for an attendant. It is provided with 
a stove, on which soups can be cooked, a water tank and locker, and a con- 
venient water-closet. It is proposed to use the car with the regular passenger 
trains, and to bring to Philadelphia cases of a more serious nature than can be 
selected for transfer by the ordinary mode of travel. This arrangement is 
entered into with great zeal by Mr. Felton, President of the road, the j^n 
being in a great measure due to the efforts of Mr. William Welsh. If proved 
to work well, I am satisfied in saying that more cars will be similarly eon- 
Stracted for the purpose of bringing the seriously sick and badly wounded from 



PlQ. 2.— Lonailvdinal leelinn of a paaatnerr car filled^ aa an hmpifalcT. [AfUr Etans.) 

Frederick and Harper's Ferry." This proposition was warmly seconded at 
Washington, and a number of passenger cars, converted to hospital require- 
ments, and hospital cars also of special construction, were soon in operation on 
the railway lines connecting the theatre of hostilities with Baltimore, Harris- 
buig, Philadelphia and New York. They were not fitted up on a aniform 
plan, but under the auspices of different benevolent associations; but all 
secured a comparatively comfortable mode of transport for recumbent patients, 
and rendered almost inestimable service in relieving the crowded hospitals near 
the scene of hostilities. The hospital cars fitted out by the United States 
Sanitary Commission are understood to have been arranged in accordance with 
plans furnished by Dr. Elisha Harris.* A model of one of these cars was 
exhibited at the Paris^ Exposition of 1867 (see Fio. 2). These cars were 

•SriLLi (C.J.) HiloTvaftie CTn.terfiSi'a'fr. SmfWtT/ Omim.WoB, Philadelphia, 1866, p. 161. 
HAMiLTONfF. H.). ^ 5Wa(i»e on Mililarv Swaeni and fli«ri«>f . New York. ISBS, p. 168. and 
Evisa (T. W.), La tbmmimon Samtaire do Etat,- Unis. Paris. 1S65, p. 133, et Blanche IV. A 
letter on flte in the Office of the QuarteTmnator General, indiontea that Dr. Harris inriled 
Oeoeral MeIqS to inspect ane of these hospital cars as esrl; as March 20, 1863. 
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about fifty feet in length. A passage way exteoded throngh the middle to the 
doors at either end. On either ude of the passage-way were eight npr^ht 
wooden posts, three inches square, connecting the floor and ceiling, and so placed 
that the distances apart should correspond with the length of a field stret«her. 
At a distance somewhat less than the width of a field stretcher, opposite each 
pillar, another post of like dimensions was placed next the side of the car; 
thus one side-pole of a stretcher was attached inside the wall-pillar and outside 
the pillar next the passage-way, and its snapension was rendered ea«er than if 
it was confined between the rigid pillars. Wooden pegs inserted in the posts 
served for the attachment of lai^e rubber rings (Fio. 3), which received and 
sustained the ends of the stretcher poles. Thirty- two litters conld be suspended, 
leaving a space in the middle for a stove, and seats for attendants or wounded 
who could travel in a sitting posture. It is stated,* that some of the india- ' 
rubber rings that had been in use in these cars were exhibited in Paris, in 
1867, and were still in perfoiA order. I have been informed that these care 

had doors of 
three feet in 
width; but 
even this space 
would be in- 
Bufilcient, if 
the litters were 
as wide as 
represented by 
Evans 
(Fio.l). The 
ordinary field 
stretchers used 

Fia.S.-Modeaf nupetuion^ liilrT,burubhtTr{<vai''lhe"HaTTUcaT." " '''^ United 
1. Ferlical CHrtD,' 2. Lateral viae,- S. Enlarged siea of mu ttf tkerine: States Were 
[After By.KB.] uniformly 24 

inches wide, and it was this form of stretcher that was generally employed 
upon the hospital trains. Although the advantage of caoatchoac rings for the 
suspension of litters was generally conceded, and the inventor and exhibitor 
were rewarded with medals, many objections were raised to the arrangements 
of the car exhibited in Paris. Dr. Loefflerf declared that the inconveniences 
attending the transport of wounded in tiers of three superimposed berths were 
so considerable that the project mast be abandoned. Professor Gurlt| referred 

■ LOBQMORI (T.) A Treatiw on the Trannporl of Siek and Wanndrd Troop: London, 1888, 
P. 476. 

tLoiPM-KK (F.) Dai Prautitche UililHr-SaniliUncatn, tatd teiae Rtforta naeh dtr Kritea- 
trfahrunff von 1866, Berlin. 1869. B. II, s. 351. 

tdtTKLT <E.| Abbildtmetn ntr JCronitenRfteffc un Fddc Q. t. v.. Berlin. 186B, B. S. Inf. II. 
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to the danger of "the frequent jotting of the car, Btriking the poles of the 
Btretehere against the posts and communicating concussions to the litters and the 
patienfa, which may have the gravest consequences for the latter." Profeaeor 
Billroth*^ objects to these and all other arrangements for the railway transport 
of wounded that cannot be extemporized. 

When the Army of the Potomac advanced to the line of the Eapidan, the 
Medici Director of the Department of Washington, Sui^eou Kobert 0. 
Abbott, U. S. A., recommended that an hospital train of twelve cars, one fitted 
up as a dispensary and store-room for supplies, one for the surgeon in chaise 
and attendanta, and ten for the sick and 
wounded, should be constructed on plans 
and specificationa prepared by the As- 
sistant Superintendant of Military Rail- 
roads, J. McCrickett,'!' remarking that 
" during the past year two or three cars 
somewhat similarly fitted up, provided 
with medical officers, nurses and the 
proper medical appliances, have been 
runnii^, under my direction, between 
this city, Philadelphia and New York, 
and I make this request upon my eK- 
perienoe of their practical working, and 
the satisfiiction they have given to pa- 
tients, their iiiends, and this office. 
At present, the sick and wounded are 

transported in cars, illy adapted for the purpose, and with difficulty spared from 
the other pressing demands, and lives are lost on the route, not infrequently, 
which in all probability might be saved by a more comfortable and easy method 

•BiLL«OTH (Th.) Chimnniche Britf' aw den Kriegi-Latareiliea, Berlin a. s. w., 18T2. B. 71. 

tMr. J. McCrickrtt eetimaUd that the twelve care coald be bnilt in thirlj dayi, atan 
Bipenie not exfleeding 130,000, if the taalt of oonatrnction was divided among the feotoriee at 
Wilminftton. York, Haniaburg, PhQadelphia, and Springfield, Maaaaohuaetla. He thooght it 
■' much belter in munr rospeotB to hai-B the cars made to order than to buy them at second- 
hand and have them altered," since railroad eompanies "can ill spare any of their rolling; 
BtOflkatthisaetuon, and nonlilgell only worn out or condemned oarB, the alt«ratiou and fitting 
up and repairs of which, added to the prime cost, would demand a Bteater sum than would be 
leflnired for new hospital oars." It is impractioablo to aaoertain from the records of the 
Bureau of Consttootion of Military Railwara, whether a fuli train was built in aooordanee 
with the plans and speelficatione of Mb. MoCaitiKKTT, prepared in oonsultation with SnrgBon 
B. BiNiLBY, C. S. V. It ie known that the construction of a number of hospital oars was 
authorlied about this lime, at different oar-shops, and that several hospital trains were soon 
in operation on the Orange and Aleiandria line ; but they wero not of uniform patterns. In 
many of them, the litters wero suspended by india-rubber ringe. It is probable that the oara 
oonstrooted under the direction of the Sanitary Commiseion and those built by Sovernment 
order would often be connected or separated on the different lines as the eiigencies of the 
service required. 
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of transportation. These considerations and the extended fedlities such cars 
will give for the transportation of the wounded particularly, will, In mj opinion, 
justify the expense of construction." It was designed that this hospital train 
should ply between the advance of the army, near Culpeper, and the 6ase hos- 
pitals at Alexandria and Washington, and should supplement or supersede the 
ireigbt-care bedded with straw or hay that had been hitherto in use. The 
Surgeon General and Quartermaster General cordially endorsed this project, 
and severaJ complet« hospital trains were soon in operation on this line. 

PiQURB 4 is a reductjon from Mr. McCrickett's " end elevation of the hos- 



FlO. i.SoriioMal mrdion lif Ike hospital eart on tkt Alexandria ratlvtaji. 

pital car, showing the httere in place, and the mode of hanging them. The 
bottoms of the perman^t couches, two and a half ^t wide, are made either 
of wooden slate or of canvas, with mattresses laid upon them. For the second 
and third tiers, ordinary field stretchers are used. The inside poles of the 
litters are suspended by a leathern strap or by strong webbing, the strap secured 



Fio. 6. — Lateral elrvation of a ^art of dne of the cart on tht AUrandria line, 

to a carling of extra strength ; the outside handles of the litters are supported 
by hooks of spring steel. There should be some space between the inside litter 
handles and the side of the car to prevent concussions ; the books so oonBtmoted 
as to act as springs. The litters of the second and third tiers, when not in use, 
can be taken down, and folded under the permanent couches. The straps also 
can be taken down or rolled up ; there will then be no obstacles in the way 
when loading the cars with patients. A door three feet and a half wide, at 
one end,* gives ample room for ingress and egress of loaded stretchers. The 
^slc is three feet and a half wide and can be occupied by folding chairs for 

* Attheotberend. repreeeatedin the elevation I Fio. 4). the door openiDgintfl the attend&nt'B 
rDom ia anlf tno feet nide. 
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those who can travel in a sitting posture, the chairs being stored under the 
pennanent couches. The capacity of the car, which measures inside eight and 
a half feet in width, forty-five and a half feet in length, and six feet eight 
inches in height, permits the transportation of fifty or sixty patients ; thirty in 
couches and the others in chairs." Figures 5 and 6 explain themselves. 

Descriptions of the cars specially fitted up with rooms for kitchens, dispen- 
saries, store-closets, quarters for the employes of the train, offices for the execu- 
tive officer, etc., must be deferred until the more detailed report is made, which 
it is proposed to include in the last part of the Surgical History of the late 
war. With the addition of such special cars a well organized railway ambulance 
train became a nearly complete movable hospital establishment, with every reason- 
able appliance for the sustenance, dressing, nursing, and medication of the 
patients. The hospital trains of the armies in the East traversed railways within 
the Union lines, and were seldom molested. They were moved generally at a 
low rate of speed. They were distinguished by displaying the yellow hospital 
flag near the engine, and by the inscription " U. S. Hospital Train '* printed in 
large letters on the panels of the cars. 

The hospital cars prepared under the supervision of the Government officials, 
and those arranged under the direction of the agents of the Sanitary Commis- 
sion, were usually passenger cars converted to hospital use, although the kitchen 
and executive cars, and a few of those for the conveyance of the sick and 
wounded were built specially for the purposes they were designed to subserve. 
There was great variety in the details of the internal arrangements ; but nearly 
all conformed to the general plan of securing berths in tiers to rows of uprights. 
The cars constructed by different builders varied in dimensions. The longest 
were 58 feet in length including the platforms. The usual interior length was 
45 to 50 feet, which afforded space for five or six sections of stretchers on each. 
side, and space for stoves, lavatories, water-closets, and seats for attendants. The 
height at the sides was 6 J feet, the roof sloping upwards to 7i feet, and being 
surmounted by a clear story of 2 feet provided with windows and ventilators. 
It was in Greneral George H. Thomas's Army of the Cumberland, of which 
Surgeon George E. Cooper, U. S. A., was Medical Director, its long line of 
communication extending hundreds of miles away to its base of supplies, that 
the utility of railway transport, in relieving the army of its disabled men, was 
most conspicuous. Although freight cars were used for very severe cases, 
several trains of hospital cars of special construction were prepared at the gov- 
ernment work shops, for the conveyance of patients in the recumbent posture. 
In 1864, there were three hospital railway trains, each consisting of ten or 
twelve cars, with several freight or baggage cars attached sometimes, connecting 
the advance of the army with Nashville and Louisville ; one train, at least, 
daily leaving the vicinity of the field hospitals. In each train, one car was 
fitted up exclusively as a kitchen and store-room, and another as a dispensary, 
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with aooommodation for the medical officer in charge, and an ample supply of 
medicines, stores, instruments, and appliances. Surgeon Cooper reported that 
upon his arrival in the Department, a train of passenger cars fitted up for the 
transport of sick and wounded hy Acting Assistant Surgeon J. P. Bamum, 
was already in operation on the line, a hundred and eighty-five miles in length, 
between Louisville and Nashville. This train had been prepared at Nashville 
under the direction of the Western Sanitary Commission. Each of the cars 
accommodated thirty-three recumbent patients. The pallets were placed in tiers 
of three, supported by iron brackets attached to the sides of the car, and swung 
on india-rubber springs (Fia. 7). " The bed frames," Surgeon Cooper remarks, 
'^ resemble stretchers with a portion of the handles saWh off. This style of car 

is objectionable on account of the sur- 
geon being unable to manipulate the 
wounds when they require dressing, 
without great inconvenience to himself. 
The space between the beds is too con- 
tracted, and causes much complaint 
from the wounded. There is too much 
motion in the beds, and altogether the 
car is not a good one." Dr. Bamum 
states that during his connection with 
the railway hospital service, he " super- 
vised the transportation of 20,472 
patients, and lost but one ; who, des- 
pite the advice of his surgeons, im- 
plored that he might be taken to die 
in the bosom of his family."* 

The cars thus arranged, and others 
in which litters were suspended by 
india-rubber rings, from pegs inserted 
in upright posts, as in the Eastern 
hospital trains, were alike known at 
the West, under the designation of the 
"Harris car." Dr. F. L. Town, U. S. A., in a report to Assistant Surgeon 
General Wood, refers to them as follows : " Other ways of securing the beda 
have been tried. The ' Harris car* is in use, with beds arranged in three tiers, 




Fig. 7. — Traneverne section of a passenger 
car fitted out by Acting Assistant Surgeon J. 
P. Bamunit and known as the " Harris Oar." 



* Evans (T. W.) Loc, cit. p. 135. Medical Director Goopkb doubts this remarkable immunity 
from deaths in transit on the hospital trains directed by Dr. Barnum ; while testifying to the 
indefatigable zeal and eflSciency of the latter daring his protracted serrice. '* Acting Assistant 
Surgeon J. P. Bahnum," remarks Dr. Town, "had charge of the first hospital train built at 
Nashville. He studiously labored to improve and systematize its working, and devised many 
expedients looking to the comfort of the patients, in days when the theory of hospital trains 
was not BO well understood as now." 



AND WOUNDED ON BAIL ROADS, 15 

each bed resting on stretchers, suspended by four njbber rings, between up- 
rights. Each rubber ring encircles a pin io the upright, and holds up one end 
of the lateral bar of the stretcher. This arrangement has one advantage; the 
streteher can be unshipped, and, if necessary, the occupant can be borne away 
without disturbiog him. A ward in the ' Harris car ' contains thirty-three or 
thirty-six beds. The removal of one section of the tiers, that is three litters, 

FlQ. i.—Stdueed plan 0/ akontonlatttrftonof imertfllit cariitf Dr. Bartium't Irain, thomng 
Iheporiliont of Atrtu-thret littert. the leaih-roam and water-i^iiiel. [From a drawiag famiBhed 
br Medkal Director Coofer.] 

affords room for a. stove in cold weather. The ' Harris car ' has not worked 
well in practice. The elasticity of the rubber bands keep the bed in constant 



vibration while the car is in motion, to the great annoyance of the patjente, who 
compWn of reclining on what they term 'a capering bed.' Severe oases are 
now conveyed in the cars to be hereafter described." 

Figures 8 and 9 further illustrate, by horizontal and lateral views, the ar- 
rangement of one of the hospital cars of Ih-. Bamum'a train. They are 
reductjons from drawings prepared for Dr. Cooper by a dranghteman of the 
Nashville Car Manufactory. Some further particulara respecting the method of 
suspending Utters by rubber tugp or rings, and the means of obviating the 
excesdve oscillatioD often complained of as a grave objection to this system, 
will be noticed further on. 
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Medical Director G^osge E. Cooper preferred the arrangement of the ordi- 
nary first class passenger cars on the plan indicated in Fig. 10. The cars of this 
class were usually fifty-five feet long, and nine feet four inches wide, with a door- 
way twenty-two inches wide at either end, a passage way of equal width through 
the middle, and, on either side, a row of fourteen double seats. Br. Cooper 

describes the arrangement (Fios. 5, 6) 
he commends as follows: "The cars 
thus prepared have a capacity for thirty- 
three patients. The beds are made by 
removing the alternate seats, and con- 
necting the remaining seats with slats 
of ash, or some other springy wood. 
Two bed-sacks are laid on the slats. 
The wounded are carried on the slats 
covered with bed-sacks, and are placed 
two on each bed. The upper beds are 
framed as stretchers, and are hooked to 
the side and ceiling of the car, and 
covered with a mattress. On this up- 
per tier the less gravely wounded are 
carried. This plan was found to be the 
best, the least expensive, and the most 
comfortable to the patients of all the 
hospital cars in use. The medical at- 
tendants could dress wounds in these 
cars without much inconvenience. ' ' On 
the drawings sent with this description. Surgeon Cooper annotates : " This is 
the simplest and best form." 

Dr. F. L. Town, U. S. A., gives the following description of five of these 
cars which he inspected : " Each ward contains about twenty-four beds, arranged 
lengthwise along either side of the car, in two tiers ; the upper bed exactly 
above the lower. In the lower tiers, the bed is fixed firmly upon the car seats ; 
the backs of these [and an intervening seat] are removed. Its width is that of 
the car seat, [about forty-four inches] and its distance from other beds is the 
spa<;e between adjacent seats. In the upper tier the beds are about two-thirds 
as wide, and are on stretcher-frames, attached firmly on the outer side to the 
wall of the car, and suspended on the inside by two iron bars from the roof. 
Each upper bed thus stands or hangs immovably in its place. The wide beds 
in the lower tier are considered double, and, on short routes, are often occupied 
by two patients, regarded as mild cases. The American railway companies 
appreciate economy of space in their sleeping ears, and the plan of transporting 
two persons in one bed is not claimed as original in hospital trains. The hospital 




FlO. 10. — Transverse Section of hospital car 
of the Army of the Ownberland. Pattern of 
Drs, Cooper and Herrick, 
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car is supported on trucks, with elliptical steel springs, as is usual in passenger 
cars, and, in addition, india-rubber springs are so arranged as to equalize the 
motion and deaden the jarring of the car. This is a very valuable improve- 
ment, and adds much to the comfort of the patients. In the wards above 
described, the patients ride with much ease and every possible provision for 
their comfort." Figure 11 presents a reduced plan of one of these cars. 




Fig. 11. — Horizontal plan of one of the hospital cars of the Army of the Oumberland. 

These cars were fitted up under the immediate supervision of Medical 
Director Cooper and of Surgeon 0. 0. Herrick, 34th Illinois Volunteers. The 
latter was, at one time, in charge of one of the trains, and is officially reported 
as having rendered signal service in devising expedients for facilitating the safe 
transport of wounded, and in promoting the organization and administration, of 
the system. General Thomas accorded the fullest authority to Medical Director 
Cooper to select for the hospital trains the best locomotives and cars to be found 
among the rolling stock, and to have new cars fitted up whenever necessary, 
and caused to be detailed for the hospital service the most experienced con- 
ductors, engineers, and other employes of the several railway lines. Medical 
Director Cooper informs the reporter that the smoke-pipes of the locomotives 
of the hospital trains were painted of a brilliant scarlet; the exterior of the 
hood, and of the tender-car with water and fiiel, were of the same conspicuous 
color, with gilt ornamentation. At night, beneath the head-light of the engine, 
three red lanterns were suspended in a row. These distinguishing signals were 
recognized by the Confederates, and the trains were never fired upon, or molested 
in any way. Dr. Cooper " was informed by wounded Confederate officers in 
Nashville,,who were captured at the battle near that place, of the stringent orders 
given his troopers by General N. B. Forrest for the non-interference with and 
protection of the U. S. A. Hospital trains," by giving them tiniely warning in the 
event of the railway being obstructed or torn up. The partizan troops of Colonel 
John Morgan's command had similar instructions. It is related that on one occasion 
Colonel Morgan's scouts stopped the train directed by Dr. Bamum, and having 
switched it off upon a siding, after enquiring if there were sufficient stores on 
the train for the sick and wounded, they tore up the main track, and then rifled 
and destroyed five supply trains that successively arrived at the point where the 
line was interrupted. 

Ventilation, without exposure to drafts, was well provided for in these cars by 
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windows in the elevated part of the ceiling, and by valvular openings near the 
roof (Fig. 12). Dr. Town comments on the admirable manner in which the ap- 
paratus for lighting and heating were made also to promote ventilation. He refers 
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Fig. 12. — Side elevation qf one of the hospital cars constructed under Dr. Cooper's supervision, 

to many other details, which there is not space to notice here, and concludes that 
" the conception of a complete hospital, with all its appliances and means of 
comfort, propelled by steam, was first carried into practical operation in the 
medical department of the West, and its perfect success was most gratifying to 
all. In visiting these hospital trains, the air is found sweet and pure, the wards 
neat and inviting, and it may unhesitatingly be said that men on hospital trains 
are often as comfortable, and better fed and attended than in many permanent 
hospitals." Besides Drs. Bamum and Herrick, Medical Director Cooper 
mentions Surgeon L. J. Dixon, 1st Wisconsin Volunteers, and Assistant Sur- 
geon E. J. Darken, U. S. A., as having supervised hospital trains with great 
skill and devotedness. Of the Medical Director himself. Dr. Town observes : 
" Colonel George E. Cooper has made the study of hospital railway trains his 
pride. All of the western trains have been in the Department in which he 
directs the medical service, and many of the cars have been fitted up under 
his supervision. * * * He has just cause to be proud of his hospital 
trains. As far as the records of the Assistant Surgeon General's Office show, 
the first official step towards organizing hospital cars was a letter written 
August 11, 1863, from that Office by Surgeon Joseph P. Brown, U. S. A., 
(during the temporary absence of the Assistant Surgeon General on other duty) 
directing the Medical Director of the Army of the Cumberland * to take im- 
mediate measures to fit up a special train for hospital purposes, with every 
possible comfort,' to run between Nashville and Louisville." 

When General Sherman's army was before Atlanta, until the lines of com- 
munication were destroyed preparatory to the march to the sea, hospital cars 
ran regularly from the front to base hospitals, some of which were four hundred 
and seventy-two miles distant.* 



•Surgeon F. L. Town's report. 
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The difficulty of introduciog loaded atretehere or litters through the tmnow 
end doore of the converted passenger oars was obviated, in the train prepared 
under the supervision of Dra. Cooper and Herrick, by leaving the middle sec- 
tion on one nde iree from beds, 
removing two windows and the 
panelling beneath, and introduc- 
ing a sliding door, six feet in 
width, affi>rdu]g an ample apace 
for the ingress and ^ress of lit- 
ters with the most severely 
wounded patients. Descriptiona 
of the kitchen, office, and dis- 
pensary cars, which added greatly 
to the efficient^ of these traiua, 
are omitted here. A further 
description of the hospital trains 
of the Army of the Cumberland 
has heen given by Dr. Dallas 
Bache, U. 8. A.* In addition 
to the illnatratious that were 
publiahed with his paper, it may 
be useAil to add diorama ex- 
plaining the detdls of the ar- 
rangements for suspendmg litters 

&om upright posts in adaptii^ Sia.TS.—tbriBhi* and tloMie t 
care for hospital purpoaes (FlOS. ^^*^ '*""' ™ '"'^^ ""■ , f/ ^'^ ""^^ '^ 

IS, 14, 15) that were plaUUed by «/■ ih, ear.- F. Otiiaue view of the eof^line bv nAber 

Dr. Harris, in December 1862, '"*'^' O. Lateral viea of the eoupUag by ntbberbaadi. 

, .,, , . ,. i [After DiBHiB.] 

ana suocesaiully put in practical 

operation in the Spring of 1863.-f- It has been shown J that the adaptation of cars 
to hospital purposes by securing field atretohers to rows of stanchions was prao- 
tiaed fiom a very early period of the late war ; but the merit of deviong a 
simple and effective method of suspending the stretchers by rubber rings was 
exclusively due to Dr. Eliaha Harris, who, moreover, promoted with great 



* See Beport of Aaeistant SDrgeon D. Bichb, U. S. A., in Amtendix to Part I, Medieat and 
Bursical Bitlory of the War (/ the RebeUion, p. 289. 

t Binoe the foreioiiig partion of this report was in print. Dr. Eirkis has ver; kindli placed 
at the dispoiitloii of the SorBeon Qenenl'g Offioe, the oricin&l Bpeoifioatiaiu and dianingi of 
hie plan fat railway hospital eaniaaee, together witli man; memoranda of the early trips of 
the eara flrat oonstrncted. oopies of mnoh Intereotlng eorreapondenoe on the enbieot, and 
samples of rubber banda in sood condition, that had been for two yean in daily nae. I hope 
to av^ mete largely of these valuable sonioaa of Infonnatton in treaUnc of tlili nildeat in the 
third anteioal volnme of the MtHeal and SvraicaX BMon of tht War. 

tPBcege and Taste. 
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earnestoeaB, during the war, the esUblishment and oigvumioD of imihrmy 

transport for the axk and wounded. A brief and aoanewhat iBaecmale aeoonnt 

ijf thia system was published in 1865 by Professu' F. H. Hamihon.* The 

phn was cnnorily aUnded to the same year, in a smgiad n^Mit fiom this 

Offioe,t and more fnDy described in a work 

by Dr. T. W. Evans, of Paris. J 

Dr. Harris i^oposed to soi^iend three tiers 

of litters from npri^t oaken stanehions 4 

inches wide by 2 inches thick, extending from 

the floor to the roof of the car, which gave 

a length of about 6 or 6} feet (Fio. 13, B 

and C). The stanchions were placed in pairs, 

the fellow posts 22 inches apart, and 6^ feet 

Fig. IL—The **fre^ or innde method distant from the next oonple (FiQ. 19}. The 
c/ nupending liuert by mbher rino*. stanchions at the end of each row of uprights 

were perforated to receive on the broad &ce 
three hickoiy pins an inch in diameter, and three on the narrow &oe; the other 
stanchions, each pair contributing to the support of two tiers of litters, were 
provided with twelve pins (Fio. 13, B, C), six termed holder or loq> pins, and 
six arresting pins or stops (Fio. 13, F, D), designed to prevent the undue 
descent of the litter. Around the pins on the broad &ce of the pillars were 
placed loops or tugs of vulcanized india-rubber, 3 inches broad, \ inch thick, 

with 4 inches aperture, and weighing 9i ounces Troy. 
The handles of the stretchers, sawn off at 7} inches from 
the margins of the canvas, were inserted in the rings, 
which were put upon the stretch by the weight of the pa- 
tient. Too great oscillation was prevented by the stopping 
pins, or by substituting more massive rubber rings. The 
holder-pin for the lower stretcher was 9} inches from the 
floor, the stop-pin, 3 inches. The space between the 
upper and middle, and the middle and lower stretchers 

„ , was about 19 inches. The inside length of the cars 

Fio. ^&,—Pillow» ^ _ . _ _ _ A^ n . -I ij 

for ttretehera. [After fitted up vaned from 41 to 47 feet, and would acoommo- 

Habbib.] (Jate four or five tiers of litters on either side, with space 

reserved for seats, closets, and offices at the ends. The inside width of the cars 



^ 





• Hamilton (F. H.) A Treatise on Military Surgery and Hygiene, New York, 1865, p. 168. The 
remarkable statement is made that : *'The stretchers are suspended on loops made of gutta- 
percha " a sinsrnlarly unsnitable material. 

t Circular No. 6, S. G. 0., Washington, 1865. Report* on the Extent and Nature of the MateriaU 
available for the Preparation of a Medical and Surgical History of the Rebellion, — Surgical 
Report^ p. 84. Diagrams were given (Figs. 88, 89, 90), from a photograph by Gardner, of the 
working drawings of the first hospital car exhibited by Dr. Habbis in Washington, in March, 1863. 
I found the photograph on file, but, at that time, could obtain no precise information of its origin. 

t Evans (T. W.) La Commieaion Sanitaire dee j6tat»- Unia, etc., Paris, 1865. 
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was 8 or 8} feet, and as the two series of berths occupied but 2 feet 4 inches 
on either side, a passage-way of 3 feet 4 or 10 inches was left in the middle. 
The end doors, usually opening 2 feet, were widened to 2 J, or, in the best 
models, to three feet. Hair pillows (Fig. 15) were attached to head-boards of 

}-inch light wood, and secured by 

straps to the litter poles. Dr. 

Harris proposed a modification of 

this plan designed to afford greater 

elasticity to the litters for the trans- 
port of severe cases. The inner 

edges of the upright stanchions 

1 J oz? • I- -L J FiQ, 17. — Section showing 

were placed 26 mches apart, and dispensary and eulvnary 

the handles of the litter were hung closet, (After Habbis.) 
between the posts (Fig. 14, M) ; a wooden or iron traverse was substituted for 
the stop-pins, and the mode of insertion of the pins in the uprights was 
altered (Fig. 14, E) ; larger rubber rings, weighing 12 ounces, were used. 
On experiment, this plan was found inferior to the first. Most of the cars 
were provided at one end with a wash-room and water-closet (Fig. 19), and at 
the other end with a couch and seats for attendants, a stove, and a small closet 
(Fig. 17) for a few essential medicines and dressings, and a copper boiler with 



Pig. 16.— -Fnd eZeta- 
tion of one of tJie hospi- 
tal cars used in the West, 
(Ciro. 6.) 




j I l ^gpcaa, ^ 



Fig. 18. — Lateral View of one of the cars used on hospital trains at the East, (Giro. 6.) 

an alcohol lamp. This brief statement of details applies to many of the long 
passenger cars fitted up for hospital purposes upon specifications supplied by Dr. 
Harris. This original design of Dr. Harris was not, however, limited to trans- 
forming passenger cars to hospital use ;* and the adaptation of elastic rubber 
rings to the suspension of litters, though valuable, was not the most important 
and enduring part of his system. There will probably be many changes and 
improvements in the methods of moving wounded men by railway ; but the 
idea of utilizing the ordinary field stretchers for railway transport, keeping the 
patients upon them until they reach a fixed hospital, will not soon be abandoned. 



*Dr. Habbis wrote me, August 17, 1875; "The original sketch, made in June, 1862, is now 
before me, with the simple proposition : To readily and securely suspend in any railway car, as 
large a number as possible of the field litters, as portable hammooks, to be passed onwards, as 
beds for patients, without delaying or encumbering transportation. The method of swinging 
in position, and securely fastening the litters was settled in the first pencil-sketch ; the details 
of a complete ambulance car were arranged the last week in December, 1862, and the first car 
fitted up, the pioneer, was the favorite old 51-feet car, that was mutilated, when occupied by 
the 6th Massachusetts Volunteers, in the Baltimore riot, of April, 1861." 
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This expedient had been already resorted to in isolated instances ; but Dr. Harris 
proposed its systematic adoption, and devised a feasible method for its accom- 
plishment. The system was much commended in Enrope.* 

At the close of the war there were in use thirty-nine cars that had been 
fitted out under the supervision of the Sanitaiy Commission. Except in a few 




Fig. 19.— Longitudinal plan of one cf the hospital cars uaed at the Ekut. (Cire. 6.> 

instances, however, the Government had reimbursed the Commission for the 
original cost and the expenses of the outfit.f 

Few published statements have appeared respecting the transportation of 
sick and wounded in the Confederate armies. There is a chapter on the sub- 
ject in Dr. Chisolm's manual,^ but no allusion to transport by railway. Apart 
firom some sensational newspaper stories, Assistant Surgeon C. C. Gray's con- 
cise description § of the removal of wounded Union prisoners in freight cars 
from Manassas to Richmond, is the only account of the transportation of 
wounded on railroads by the Confederates that has been printed. I have been 
favored, however, by Dr. HoweU L. Thomas, of Richmond, with brief memor- 
anda on the subject from several medical gentlemen who had the best 
opportunities of obtaining accurate information relating to it. Dr. Samuel 

♦ Haueowitz (H. y.) ( J9a« Militdreanitatstoegen, 1866, S. 87) obserTes : " Every military man, 
who has served in the field, will understand the difficulties of all kinds that obstruct the trans- 
portation of large numbers of sick, and must thank the United States Government for the 
introduction of a system of transportation that leaves nothing to be desired, and may serve 
as an example for all similar occasions. It is true the necessary expenses were enormous ; but 
the people readily and cheerfully offered what was requisite when once aware of the necessityt 
and the benefit of the system to the suffering soldiers.'' * * ** The manner of transportation 
forms a systematically arranged whole, and as a part of the sanitary system is exclusively 
UAder the direction of the Surgeon General. Forty complete specially arranged railway cars' 
constantly stood at designated stations in readiness to go whenever required. Every such car 
might properly be considered a movable hospital, furnished with beds, utensils, cooking appar- 
atus, provisions, a miniature dispensary, in short with every thing necessary." 

tl make this statement subject to correction. Dr. Habbis has informed me of numerous 
instances in which the purchase money and cost of furnishing was refunded by the Govern- 
ment, and I know of several occasions on which the Quartermaster General's Department 
assumed the bills as soon as the hospital cars were placed under the control of Government 
officials. A few cars, thoroughly famished for hospital transport, were presented to the Gov- 
ernment by railroad corporations, one by the Camden and Amboy Co., one by the Philadelphia, 
Wilmington and Baltimore Co., and, possibly, by some others. A model memorial car, built 
after the war, and exhibited in Paris and at Gettysburg, was unfortunately burned at Camden. 

X Chisolm (J. J.) A Manual cf Military Surgery^ for the Use of Surgeons of the Oonfederate 
Army, Columbia, 3rd ed., 1864, Chap. Ill, pp. 99-106. 

S Geay (C. C.) Report of Services at the first battle of Bull Run in Appendix to Med, and Surg, 
Hist, of the War cf the Rebellion, p. 7. 
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Preston Moore, Surgeon General of the Confederate Army, states, August, 1875 : 
" Freight and open box cars were used to transport our wounded from the field 
to the hospitals. In the beginning of the war these cars were bedded with 
straw or leaves, whichever was most convenient. It was soon found that this 
bedding became so foul as to be very unpleasant. This plan was therefore dis- 
continued, and the wounded were placed on blankets, when they could be had, 
spread on the floors of the cars. Stretchers were not used. * * Passen- 
ger cars were not used for severely wounded patients, the freight and open box 
care being preferred. The Confederates had no regular system of hospital 
trains. As far as possible this idea was carried out, but oftentimes the exigen- 
cies of the service forbade its regular adoption." 

Dr. Hunter McGuire, Medical Director of General T. J. Jackson's Corps, 
remarks, upon the same date : " We used freight cars in transporting wounded 
men, and sometimes sick men, using straw or dry leaves for bedding. Stretchers 
were very scarce, and occasionally an officer or very badly wounded man was 
permitted to take one away. Sometimes we suspended one of them by ropes 
fastened to posts on the side of the car. We had few ropes, and no rubber 
rings. Passenger cars were also used. Planks were fastened on the tops of the 
backs of the seats ; these slats were covered with beds, upon which the pa- 
tients were laid. I remember only one regular hospital train, running from 
Guinea's Station [about twelve miles from Fredericksburg] to Eichmond. It 
was made up partly of freight and passenger cars arranged as above represented." 

Dr. Howell L. Thomas, who was stationed in or about Eichmond during the 
war, relates the following facts on the subject: "Freight cars and flats were 
very generally used for the transportation of the wounded. The floors of these 
cars were usually covered with dry leaves or straw, as the locality best afforded ; 
and in the absence of those, the best use was made of blankets, and other 
spreads, for relieving the hardness of the floors. Stretchers were not much in 
vogue, especially at the latter part of the war, when their scarcity prevented 
much resort to them. All sorts of intended comforts were improvised by 
attendants from the limited means at command. There were no ropes or rubber 
rings in stock. Passenger cars were converted to the use of recumbent pas- 
sengers by laying temporary supports of boards upon the seats or the backs 
thereof, converting them into bunks, and making them hold two patients. 
Stretchers were used in such cases when they could be had. There were reg- 
ular hospital trains once a day or oftener, from post hospitals to the field. They 
were in charge of regular medical officers with their aids, who were frtmished 
with such supplies as would serve in emergencies. These trains were composed 
of freight and passenger cars, and the patients were quartered in one or the 
other according to their condition. Many of the passenger cars, if my recol- 
lection serves me, were bunked up (2 or 3 tiers) on the sides. But, except for 
emergencies, this close order was not resorted to." 



24 TRANSPORTATION OF SICK 

We must now examine the different plans for railway transportation of the 
wonnded that have been practised in European countries. Their number and 
variety attest the interert felt in the subject. 

In the international conference of the societies for the relief of the wounded 
in war, held in Paris, in 1867, under the presidency of the Due de Fezensac, 
a number of practical teste were instituted of contrivances for the transport of 
wounded by railway. First, experimente were made on the plan largely adopted 
by the Prussians in the Danish war of 1864 and in the Six Weeks War of 1866 ; — 
by the Austrians also, in the latter war, and by the armies in the United States. 
Two persons, one lying on a mattress, the other on a bed-«ack filled with straw, 
were laid upon the floor of a freight car, and the train was set in motion. The 
vibrations of the car, transmitted to the pallete, soon caused an inconvenient 
amount of jarring to the persons lying on them, and it was adjudged that their 
elasticity was insufficient to protect patiente from hurtftd disturban ce. Dr. Gurlt 
justly remarked that the experiment was incomplete, since the floor of the car 
was not covered with loose straw. It might have been added that the jarring 
is greater when cars are very lightly loaded. Baron Mundy stated that, in his 
experience as director of the trains of wounded of the Austrian army in 1866, 
loose straw was a very defective material for affording elasticity under such cir- 
cumstances, rapidly becoming displaced from under the bodies of patiente, 
accumulating in heaps, and then easily broken up and matted. Professor 
Longmore, who was present at these experimente, and described them in the 
treatise already cited, well observes that " the question of success or failure at- 
tending the employment of loose straw for breaking such concussions as are 
met with in the rougher kinds of railway conveyances when in motion, seems 
to resolve itself principally into one of the quantity of material employed." 
With plenty of fresh straw, satisfactory resulte may be had ; but it is often im- 
possible to secure the requisite supply, train after train, for a large army in an 
active campaign. Hence the importance of some expedient that may be con- 
stantly available. 

Among the contrivances for sick-transport of every description exposed in 
the Champ de Mars on the occasion referred to, were several specially designed 
to facilitate the transport of wounded on cars ordinarily in use on railways. 
One of these devices, presented by the Baden delegation, attracted especial notice, 
and was subjected to experiment on the branch of the Western railway that 
entered the Exposition grounds. This apparatus, manufactured by Messrs. Fried- 
rich Fischer & Co., of Heidelberg, has been described by Professor Longmore, 
and in greater detail by Professor Gurlt, from whose magnificent iconographic 
work* a condensed account is here compiled, with much-reduced copies of the 

* Gurlt (E.) Ahbildungen zur Krankenp/lege im Felde cwf Qrund der Intemationalen Ausatel- 
lung der ffilfa- Vereine fur Venoundete xu Parit, im Jahre 1867, und mU Benutzung der beaten 
Vorhandenen Modelle, Berlin, 1868. 
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Fig. 20. — Lon^ntudinal section cf one-third of a 
hcLggage-caVt with litters »umng on the Baden plan. 
[After GuBLT.] 



accompanying drawings. The apparatus is intended for use in covered bag- 
gage cars, the litters being suspended upon swinging bars of tough wood. 
The bars or poles are provided at 
each end with iron caps or bands 
with projecting loops, connected 
by leathern straps and buckles 
with iron hooks. The bars are 
hung transversely about four feet 
apart (Fig. 20) to iron rings secured 
by eye-bolts in the side of the car. 
These rings are commonly found in 
cattle cars, in the proper places; 
but if not they must be inserted 
(Fia. 21). On each pair of the 
swinging bars, (and one pair is put 
in the fore-part and one in the rear- 
part of the oar) two or three litters 
may be placed, which permits six re- 
cumbent patiente to be carried on 
the swinging cross-bars. The litters 
consist of a wooden frame, op the upper surface of which are stretched, trans- 
versely and longitudinally, broad, closely-interlacing hempen bands of girth web- 
bing. There are foot-boards perforated for the 
attachment of apparatus, and well upholstered 
pillows support the head. They are furnished 
with handles of three-fourths of an inch iron 
tubing, which, when not in use, slide into 
the side-poles of the stretchers, and thus 
diminish the space occupied by the latter in 
the cars. There are also supplementary 
leathern loop-handles (Fig. 20) and straps 
by which the litters may be buckled, to re- 
strain their sliding on the transverse bars. 
A similar plan may be applied to third-class 
cars, (which in Germany are not subdivided pia. a.-^^aW view cf' the mode 

into compartments). The cross bars used of titspending the awing bar a. a, eye- 

for this purpose are shorter, their extremities ^^r^r^T^'' t ^''^'' "' *'*'"'' """^ 

. ,. y buckle. [After Guelt]. 

sunilarly provided, however, with hooks. The 

bars are hooked to the upright backs of the seats, and hang lengthwise in the 
car, and two or three litters may be laid upon them transversely. But the 
contrivance was best adapted to the covered freight cars and fourth-class 
passenger cars used on the German railroads. 
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On the§e cars, beneath the litters perched on poles, there ia room for foar 
Hwin^g litters or camp bedsteads (Fios. 22, 2-1), aod space for a fifth in the 
middle of the car. A vacant space must be left alongside for the attendant and 
his utenuls, and for ingress and egrees. Thus eleven recumbent wonnded may be 
carried in one car. The swinging 
litter , laid on the floor of the car, 
is provided with a lover frame 
work consiBtbg of three panels, 
connected by hinges, and so ar- 
ranged that they can be folded 
together for transportation. When 
e, the side panels are kept 
in place by two traveraes, fittbg 
iron mortices. The frame 
work is placed on the floor of the 
car. At the four comers, four strips 
support a litter (Fio. 23), which 
is very similar to that above des- 
cribed, having a bed of reticu- 
lated pithing, a perforated foot- 
board, and sliding iron handles, 
and leathern loop handles also. 
The simple head pUlow is re- 
placed by a movable head rest, 
made like the bed of the litter 
itself of interlaced webbing, and shifting by a rack movement. To moderate 
the lateral oscillations of the Utter, two additional straps connect ita sides with 
the side panels of the frame. The frame is so arranged as to serve a double 

purpose. When 
reversed, it af- 
fords a support 
for die htter, or 
constitutes a 
good camp bed- 
stead, Bupport- 

FiG. 23.— Jodeii iteimiina liOer. [Aft«r Lonomohs.] j ^-^^ patient 

about a foot and a half above the floor. The use of swin^g bare, in the 
transport of wounded by railway adopted in the system of Mr. Zavodovsky, as 
well in the Baden plan just detailed, and in a Prussian plan te be described 
hereaf1«r. Is esteemed by Professor Gurlt "an undeniable progress in humanitarian 
effort."* Yet he fears that the straps by which the litters are hung are not suffi- 

■GcBLTfE.) Aihilduagtmur Krankeni»flege im Feldt, u. I. w. Beriia. 1888. S. 3. 
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cientJy elastic, and would prefer india-rubber rings. Moreover, the sliding handles 
are slight and friable, the Utters heavy, compUcated and expensive, and ill-adupt- 
ed to replace the ordinary field stretcher. As to the swinging litters in frames on 
the floor, they expose the patient to greater jarring than 
is experienced in the litters perched on bars, and are 
even more costly and complicated than the latter. 
Still tie advantage they possess of being readily trans- 
formed into catnp-bedsteads must not be overlooked. 
Like other special complicated litters, they cannot be 
adopted in lai^e armies, where immense numbers of 
wounded are to be cared for; but may be advanta- 
geously employed in time of peace, or under special 
circumstances. Figitke 24 gives an enlarged view of 
one of the comers of the Baden swinging litter, and 
enables the transformation of the Utter into a camp- 
bedstead, by reversing the lower fiamework, to be 
more readily understood. With the extraordinary 
facilities afforded at the Paris Exposition of 1867, Fig- M.-iVnn™«-,s «c 
esperimenta were also instituted with the spring- saden tmi^ng^ucr. [After 
stretchers of M. Giauvin, m^decin-oiajor in the Gdklt.] 
French army. This stretcher is designed to be carried either by hand, or 
on wheels, or on the floors of transports of any description. Very favor- 
able reports were made of the experiments conducted on the railway 




Fio. 25,— AiiiEui'i Spring BedSrelther. [After Qiittih.1 

between Paris and Grenelle, to ascertain the adaptability of this stretcher to the 
transport of wounded in railway baggage cars. It was proved that the intro- 
duction or withdrawal of a stretcher with a man lying on it, was readily efiected 
by three persons, while other stretchers required four or even Bix persons to 
handle them. The side wings and hand-rests (Fia. 25, «. «.) secured the 
patient on the narrow bed (the upper stretcher being m, 52, or about 201 
English inches in width) ; the wooden roUers (c. c.) fikcilitated the introduc- 
tion of the litter upon floors ; the springs (/. /. / /) and rings (k. k. k. k.) 
afforded adequate elasticity; and the short bandies (&. b.) limited the extreme 
length of the Utter to 2 m. 35, or about 7i feet. It was generaUy admitted 



TRANSPORTATION OP SICK 



b; the del^atea to the international confereDce, that the spring atretcher-bed of 
Dr. Gauvin afibrded a verj easy mode of convejanoe upon railcors unprovided 
with springs. So &vor&ble were the reporta that the French imnist«r of war 



Fio. X.—Frei3lU Car filled up Kith cighl Spritv Bid Sirtlcheri. [After GADyiW.l 

directed that further experimental trials should be made with this litter, and on 
January 20, 1868, a series of esperimente were madef on the eastern rmlway 
in the presence of a Government commission of military BOt^eoos, railway 
inspectors and others. * Two mattresseB, five bales of straw, and several Gauvin 
spring stretchers were placed in a freight oar with stiff springs (ressorte h patins), 
which was attached, without tightening the ooupUng irons, to the end of a 
train running around the suburbs of Paris. It was unamimoosly agreed that 
the Gauvin litter was by for the most comfortable of the amusements tried. 
A new hair mattress laid on five bales of straw was nest in point of comfort, 
but permitted the vibration and jolting of the car to be felt. A straw mattress 
laid directly on the floor of the car was the most defective bed. The superiority 
of the Oauvin stretcher in loading and unloading was demonstrated. It could 
be mancevered by two hearers, while a person borne on a mattress required 
four, and was subjected to much greater shaking and disturbance. In an 
experimental collision with a stationaiy train, by which the stretchere were 
rudely displaced, two requisite improvements were indicated, viz : means of 
keeping the stretchers steadfast in their places, and greater security in the 
connections between the upper and lower frames of the streteher. 

Another plan for the transport of wounded on fre^ht-cars, employed on the 
Austrian Keiser-Ferdinand-Nord-BahQ during the war of 1866, waa exhibited 
at the French Exposition ; but met with Uttle if any approbation. On these 
Austrian covered freight-cars with four wheels, about twentj-flve feet long and 

p. 46T) etateg that "the pusona vho reolined npoD the QidtIh 
17 easy duiioK the journey Ut Qieaelle and back; Bomnch W. 
ne othen, tried the effeet af theaou- 
triTMioe, were indnced to aar tliat the gently rocking movement oauaed by it had u tendency 

t A f>M oSeisl report of thete interestius eiperimenti ie printed in the appendix te the 
work CortftTcnea iMenuUionaUt det SociiU' de Seaiart ana BlaUt militairtt da AmUet dt 
Ttm et de Mer, i «me partie, Paris. I86T, p. 2, by HH. GlDVIir and 8f BDBif a. 
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eight and s, half feet wide, with a »de door, aisteen upright poste were placed 

in foura, each set of four Bupportmg (Fig. 27) two superimpoBed litters, 

provided ititli wet^shaped pillows. 

Each litter is sustained by straps at- 

tuehed to the litter by one end and 

provided with strong iron rings at the 

other. Two of the straps of each 

]itt«r are' hung by hooka to the front 

or rear wall of the car, and two to the 

poat£ nest the door. The straps at 

the head of the litter are placed 

obliquely from below upwards, and 

consequently draw the litter towards 

the front or rear wall. Where the 

litter abuts on the posts or ends of the 

car, the litter is slightly padded. To 

guard against accidents in case, &om 

b™.k.ge of. .i»p,.i., upper .«ch- ^t^^.^jx^^t^rj^' :^:i,tz 

ers might fall, two slats or laths are recumfcoKpaiienif. [After Ghrlt.] 
secured lengthwise just beneath them to the posts, and serve also to facilitate 
the suspension of the litters. It was apparently the general impression among 
the delegates to the international 
conference that patients transported 
by this method must inevitably be 
exposed to great jarrit^ and dis- 
comfort. The inelastic straps ill 
supplied the place of springs; the 
stretchers were without handles, 
and could not be lifled about easily ; 
there were no protecting aide rests ; 
and the whole ayatem was more 
complicated and less effective than 
those already diacuased. It would 
appear that this system was not 
subjected to experiment. 

The practical experiments with 
hospital care at the Paris Expo- Fiq- as.— iwh 
sition, and the discussiona npon™''''^"^'''' 
the various plana submitted there for tranaportii^ the wounded in war-time gave 
impulse to investigation and projects for the tranaport of wounded by railway, in 
TariouB countriea. Dra. Esmarch and Roth in Hanover, Dre. Loeffler, Gurlt, Vir- 
chow and Feltzer, iu Pruaaia, Dr. Lower, in Hambui^, Dr. Sigel, in Wnitembni^, 
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Drs. Le Fort, Riegert and Gkuvin, in France, Dr. Billroth and Baron Mundy, in 
Austria, Dr. Cortese, in Italy, Dr. Landa Y Alvarez de Carvallo, in Spain, 
either wrote upon the Hubjeet or urged it upon the attention of theiir respective 
governments. After the war against Austria, a commission instituted by the 
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FiO. 29. — ffannoverian/ourth-clatg cart fitted up for hospital tue. [After Esmabch.] 

Prussian Government, in 1867, to report a plan of reorganization of the army 
sanitary service, resolved to ameliorate the transportation of wounded by rail- 
roads. It was at first proposed to utilize passenger cars upon the American 
plan. Professor Esmarch, of Kiel, a member of the Commission, earnestly 
advocated this system.* Jle believed the fourth class passenger cars, which are 
constructed without seats, as well adapted for the purpose, if provided with end 
instead of side doors, and an arrangement for connecting the platforms (Fio. 
28); these cars having as good springs as those of the first class.f This project 
was approved by the Prussian Minister of Commerce, who ordered that sixty 
fourth-class cars should be constructed on this plan. The Grerman fourth- 
class passenger cars measure interiorly 24} feet (English) in length, 8} feet 
in width, and about (the roof is slightly arched) 6} feet in height. By Dr. 



^'In his Verbandplatz und Feldlazareth, Berlin, 1868, S. 35,Profe88or EsifABOH observes: "The 
United States Federal Government, which, at the instigation of the world renowned Sanitary 
Commission, organized the transport of wounded on railways so perfectly as to leave little to 
be desired, might well serve as an example to the European States in future wars." On page 
39 he continues: " In the beginning, experts objected that such a system could hardly be intro- 
duced, since the German wagons were much smaller and lower than the American, and that 
intercommunication by doors at the ends of the cars, allowing free passage through the entire 
train, was impracticable in Germany, at least in compartment cars. But, when I laid the matter 
before Mr. von Unrnh, the director of the great government manufactory of railroad material 
at Berlin, he declared, after mature deliberation, that it would not be at all difficult to arrange 
fourth-class cars, while in process of construction, in such a manner, that in case of war they 
could be used at once as hospital cars on the American plan. * * * Director v. Unruh had 
the kindness to have drawings for such cars prepared for me (Fio. 29), and suggested that sixty 
new cars of class lY on this plan be built for the Hannoverian Railroads, a suggestion which 
was favorably acted upon by the Prussian Minister of Commerce. * * * Should private 
railway companies follow this noble example, there would be sufficient accommodation for the 
transportation of wounded in the next war. As to the preparation of the necessary litters, it 
would appear to me to be a worthy undertaking for the voluntary aid associations to see to 
their preparation in times of peace, or, at least, to collect the necessary models, from which, 
on the outbreak of war, the requisite litters might be manufactured." 

t Esmabch (F.) iop. dt. S. 39) : "Die Wagen vierter Klasse ruhen auf ebenso guten Federn, 
wie die tlbrigen Personenwagen." 
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Esinarch's plan eight litters were suspended on each side, and each car could 
convej sixteen patients. There was a passage way of 3J feet between the 
lines of litters ; and the folding end doors afforded a clear opening of 38 inches.* 
It was considered by the commission that it was essentia] that a system of 
railway transport of the wounded for gcDenil adoption should admit of the use 
of the orduiary field stretchers as suspended litters, and ultimately a plan was 
adopted which realized this advantage. The field stretehers of the Prussian 
army (FiG. 30) are 8 feet 9 inches long (English measure) and 23 inches wide. 
They are furnished with padded side-pieces 2 feet long and 6 inches h^h, to pre- 



FlQ. SO.—Laieral okic <ff the interior of part of a German fosHk-daa paKsenger Mr filled with 
ntupendtdMd ttretchera. [After On ELT.] 

vent the patient from rolling off, and with a hinged and folding back-rest, which 
can be placed at different angles of elevation. Twelve stretchers are suspended 
in a fourth-class car, six on each side, from sixteen upright posts, 3 inches square. 
To increase their solidity each of the eight centre posts is attached to its fellow 
side-post by iron bars (FiG. 31). All of the posts are furnished at suitable 
heights with iron hooks. The hooks are covered with leather, to diminish the 

• Snbaeqoentls' this number, sooording to M. RiKaKBT, (Bet Waenm-Amhulanctt, in Becaeit 
de Mtd. de Ohir. et de Phar. mitilairet, 1872, Vol. XXVIII. p. 197) waa increased by 40, and 100 
old fourth-class cars were altered to oopform la this plan. Therefore the Germans, at the ont- 
Bet of the Fisnoo-Oerman war, as FtofeeBor Virchow (Der Erate Samtaltiag da Berlimr 
BUift- TVrtniu fur die SeulKhen Armeen im Ftlde, Berlin, 1870, 8. 4) infbnng lu, bad 20O can In 
readiness for hospital ose. 
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friction and wear of the caoutchouc rings that hang upon them. Throi^h the 
rubber rings are passed leather rings which enoompase the handles and sustun 
the Btretfiheis. On account of the great length of the stretchers, those in the 
middle sectionB are hung at a <^erent elevation from those in the end sections. 
The lower litters of the end sections are 18 inches from the floor, those of the 
middle sections 11 Inches. The upper litten are about 4 and 3} feet respec- 
tively from the floor. These distances permit the patients in each series of 
litters to raise the upper part of the body, and even t« sit upright Ventilation 
is provided for by ten windows, four on 
each side and one at each end, and by 
three ventilators in the roof. At night a 
lamp is placed in each ventilator. When 
very hot and draughts of air are dangerous, 
the windows may be closed and the rear door 
opened, a measure that answers very satis- 
factorily. In order to load the cars it is 
necessary to separate them ten or twelve feet 
Four men are needed to lift a loaded stretcher 
and to place it in position. "Experiments 
in this system," Professor Gurlt remarks, 
" have demonstrated that if the stretchers, 
especially those of the upper tier, are sub- 
jected to oscillations during the journey, 
the caoutchouc rings completely obviate 
(vbll^ ansgleichen) vibrations and shocks, 
which is not the case in a system of sus- 
pension by straps and cords. The fourth 
class wagons described are adopted in 
Prussia by order of the Minister of Com- 
merce. They offer many advantages for 
the transport of wounded men. They are 
well lighted and weU ventilated ; the pa- 

¥ia.Zl.-EndelivaHonofh^^aNorih. ..... ^. j- . j iT 

en™.« /ouriA-os™ mr, arranffeJ <» i« ih^ "ents lie m them commodiousiy and suffer 
prccedinp cut. [After flu ELT.] little from jolts; the beds are accessible, 

owing to the width of the passage which extends through the entire length of 
the wagon ; consequently dressings can be made with all desirable regularity ; 
the wagons are connected by drawbridges, and this permiM supervision of the 
wounded and the arrest of accidents, such as those caused by hsemorrhage, etc., 
and the number of hospital attendants can be lessened. The method of sos- 
pendii^ the litters is preferable to the American plan, which served as its model, 
since the side poles of the stretchers cannot strike against the posts, as in tlie 
other," Dr. Gurlt goes on to comment on the system of converting fourth-olass 
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cars. " To make the system complete, however, a special car is required, joined to 
the others by platforms and drawbridges. This car would be assigaed to the 
sanitary personnel. Here the attendants could wait and repose, could store 
and prepare food, refreshmeats, medicines, dressings, instruments, et«. Passen- 
ger oars on the system in common use in the north of Germany are alt^^ther 
unsuited to this end. They do not afford the necessary space for the objects 
that should be kept on hand or prepared ; their doors opening on the sides, 
the persons conveyed on them can communicate with the other cars only at the 
railway stations. The oi^auization above described, on the other hand, permits 
the attendants who accompany the train at all times to exercise an efficient 
control, and to render each other mutual ^d." Staff-surgeon Wilhelm Roth,* 
in 1868, described and figured the Hannoverian fourth-class car, converted to 
hospital purposes on the above system, in much the same terms as Professor 
Gurlt, mentioning, however, that rubber pads were interposed between the end 
huidles of the stretcher poles and the end walls of the cars, and also that the 
windows were opened by revolving upon a central vertical iron bar, thus per- 
mitting the admission of aix without a. direct draft on the patient, and remarked 
that the same system oould be readily applied to all box freight ears : "Compared 
with the excellent American system, this has equal simplicity and can be more 
readily improvised." It is claimed that the rubber-rings deteriorated less readily 
when attached to leathern straps than when hung directly on wood or iron,f 
and that almost any form of field-stretcher can be slung upon the poles. The 
cais are weU aerated, fuid well suited to the circumstances likely to be required 
in time of war. 

As supplementary to the converHon of fourth-clast! passenger cars to hospital 
purposes, the Prussian commission recommended a plan for fitting up covered 
freight cars. The box-cars in north Germany 
are 20 (Rhenish) feet in length (about 20* 
feet Bnglish) and 7 feet 8 mches in width. 
Those employed for transporting cattle are 
provided with iron staples and rings (Pig. 
32, a, a) along the sides, which are connec- 
ted with transverse swinging poles, finished 
at the ends with iron caps and projecting 
rings. The swinging poles are usually 
lilimned to the ude-rings; but the mode of 
connection is altered when the car is used 
for siek-transport. Then the poles are swung • 
by massive caoutchouc rings (b, b) secured ^""'■^■1 
to the iron side aad pole rings by straps with buckles (c, c, c, c). Eight poles 

•Both (W.) UilHiirdritliche Sludien. Berlin, 1868, 8. 25, und Tafel I, Pio. 5. 

i LOHGHOBB (T.) A lvalue on Iki IVtmiport of Stck and Womded IWiapi. p. 4fiO. 
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ara ewnng tmiBvergel; in pain, a pur at either end of the car and a pair fhnn 
the posts St each side of the side doors. The aide rings for the lower poles are 
18 iDchee from the floor, and these poles swing at about 7 inches ftom the 
floor; the upper riogs and pole are 50 j inches higher (Fm. 33), ao that there 

a for the patients 



each 

tier to sit upright On each 
pur of polee three stretohers 
of almost any description oan 
be hung. The cost of fanuab- 
ing a freight ear b; this method 
including the coet of irou and 
caoutchouc rings, of etiapa and 
bncklee,* and of poles, is 80 
thalers, or about $60. Dr. Gnrh 
remarks that the advantages of 
this plan over the somewhat 
nmilar Baden or Fischer ^^Btem 
(Figs. 21, 22, 23, pp. 25, 
straps, the 



ss^|S2^jf^!5: 



■S!Si,^iSpg 



FlQ. SS.— TranmfrieteclionofaPrtniian i 
iBtlh luviaidrd lUlcr. [After OuBLT.] 

26) consist chiefly in the substitution of elastic mbber-rings 
utilixBtion of the horse-poles, and, lastly, the practicability of uung almost any 
form of field stretcher. Moreover the ear conveys twelve patiente instead rf 
ei^t. The disadvantages mk obvioos. Two layers of wounded occupy the 
complete width of the car. As 
the Prussian field stretchers are 8 
feet 9 inch^ long, and as the euds 
of the polee cannot be placed safely 
at less than 6 inches from the ends 
of the car, there remains a space 
of 18 inches only in the middle of 
the car, for the nurses to move in. 
However, the width of the tar is 
sufficient to permit a person to ap- 
proach the side of one of the 
stretchers, when the other two on 
the same poles are pushed dose 
together (Fio. 34). The ventila^ 
tion of the cars arranged on this 
I plan, according to Professor Gurit, 
i veiy defective. 

As eu-ly as 1866 a Spanish military surgeon. Dr. Nicasio Landa, devoted 
a considerable portion of an interesting paper on tlie transportation of the 
wounded in war to the subject of railway transport. As the passenger cars in 



Fia. 3i.—Horiio«latplan of nearly one-haifnf a 
north Oerman frtighl earMtd toitk Urtlchtn i 
imnffing pole [After QDEI.T.] 
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Spun are divided into compaitmenta, Dr. Landa designed* to fit up fteigliUcars 
witb upright postB and superimposed litters suspended by elastic lings. The 




poMtion of the wde doors in the Spanish twx-ears (Fig. 35), which are of 
about the same dimensions as the German cars of the same class, permitted six 

i tiers of litters to be placed with 
sufficient intervening passage-way 
(Fi&. 37). Thus eighteen berths 
were provided in each car, though 
necessarily in very close contiguity. 
This is a very ingenious arrange- 
ment, although the number of oc- 
cupants is much too great for the 
cubic capacity of the car. Only 



trivmtal plan of Che preceding 



Fig. S!.- 
CAOer L*Bi 

^ upi^ht posts were required. The stretehers were attached to these and to 
the rides of die oar by means of iron hooks and strong elastic rubber-rings 




Tia. 36.— Latent mew of the Dreeedmi. Yia. SS.— Made of lu^/meion of 

[After LiKDA.] ftUeri in Br. TjiSDi-'a prafed. 

(FiQ. 39). Whether this system has been submitted to experimeut&l trials, 

*LaND1 (D. NlCASIoT Alvabiz DI CJKVILLO) JVaniporle de Beridot v Enfennoe por viai 
femai v Mneaahle*, Madrid. 1866, p. ^<<k«. Dr. LiSDi is m ardent admiier of the plan 
proposed by Dc. Hiania : "Els(« hombie beo«Bao era el Dr. Bliaha-Hurls. afamado priotico de 
New York, y nao de log ftrndadorea de la podeFOBa Comisiou Sanitaria de loi Ef tadoe-UnidoB ; ( 
^1 eoneaponde la gloria dehabet invealada Iob wasanes hoepilslee." 
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and what inoonveniencee might result irom the cloee proziinity of the berthB 
to the Bides of the cars and to eaeh other, haa not been nude known in this 
conntiy, though Dr. Harris informs me that the plan has been adopted in Sgwin. 
Dr. A. Sigel has dfscribed * the mode of sospending Utten in freight-«aiB 
and paSBenger-cars without seats adopted in the Wnrtemberg hospital railway 
trains. It was a very simple and inexpensive ansnganent (FiU. 40). Field 
stretchers fiimishcd with mattresses were eoepended in paire ftom the cridee of 
the car by strong hempen girthing, and pads were interposed between the 
outer poles of the etretehers and the sides of the car. Dr. Sigel r^^ards this 
as the best plan in use during the Franeo-German war, remarking that the 
girths never broke, and were not in the way when the car was used for freight, 
and that the patienia experienced but 
Uttle jolting. This is surprising, as 
the girth webbing conld have but 
little elastidty; but Dr. Sigel is a 
staunch advocate for this mode of 
suspension, and observes that his ex- 
perience with caontchonc rin^ was 
very unsatis&ctory, as they were found 
to yield exceBsively and very uneven- 
ly when placed on the stretch. More- 
over, Conductor Wasserfiilir, of one 
of the Prussian hospital trains, ad- 
mitted to him that several of the 
rubber-rings, and even one of the 
leather straps on his trtup, had broken, 
and rendered it necessary to place iron 
safety-bars beneath the upper Utters. 
Professor Eamarch commends the 
Wurtembeig hospital trains because 
end doors were uniformly placed in 
the cars. 

Surgeon-in-Chief Lower has printed 
un article on the value of the Hambui^ hospital trains, composed of covered 
freight wugons. On leaving Hamburg the train consisted of three or four cars 
— a passenger car, containing the p&r»onnel — and box-cars filled with bedding, 
stoves, cooking and eating utensils, cheats of bandages and appliances, medicines, 
and provisions, — material for one hundred and sixty patients. On the route 

•StqblCA.) Die lrilrt(™ierin"c*™ S'onifaijiiaffe ™ li™ SHfiniair™ 1870 und 1871. 8lntt«arl. 
1870, SS. 20, 37. A detailed aeooant is given of the pertonncl and mattriel of a beapiUi train, 
which consisted of flfteen carriages, iaclnding a store-car, a commiseary-car, a kitchen-car, a 
car for otficer*. a CBr for sttendaal^, tno for elishtly wounded, and eight for scTerelr wonndcd. 
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as many empty freight caiB were taken on afi the locomotive could draw, and 
these were fitted up, while the train waa in motion, from the material on the 
BtorenjaM. The mode of suspension waa devised bj Herr Hennicke, an en- 
ir of Hambui^, and consisted of a strong iron claw, tightened by a screw 




Fig. il.—End lerfiun q/" a Samhura Piq.42.— ifeoiJt-fliaw and jjiimf 

car fitted for hottiital we. [After jprina umiJ on (S« flomiittv hot- 

LawBH.] vital cart. [After LSwaa.] 

bolt (Fia. 42), which secured the clawa to the rafters of the oar (Figs, il, 42). 
The claw was connected with a powerftd spiral spring, to which was attached a 
rope with loops in which the litters were swung. Each set of four springs and 




Fie. i3.~Lateral Mction of a Hambxtra freiiiltt ear eonvertidtolwtpitaivje. [After L5WBBJ. 

ropes supported a pair of litters, the space between the upper and lower Utters 
being 3 feet 4 inches. For security, in case of accident, wooden bais (Fio. 
43, c, c, c, c) were placed betweai the upper and lower litters. To prevent 
transverse swaying, steel C-springs (Fig. 41) connected the poles of each litter 
with the sides of the car. The stretchers were wooden frames covered with 
canvas, 6 feet 1 inch long, and 30 inches wide. They coa]d be rolled up 

imburiieT SanitSt—Oet in DmlfcAe Mitilairartilieit 
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after the removal of both end traversee. A hiubII frei^t oar conveyed eight, 
and a large one ten or twelve pstiente. Dr. Lower vouches for the Beourity and 
comfort of this arrangement trom aotual experience in war; and olums tliat 
it has the advantage of being applicable to any earn that are without seats 
or partitions. In Dr. Wittelshofer's beantiiiil series of photographs * of the 
hospital material exhibited at the Vienna Universal Expodtlon of 1873, the 
Hamburg hospital car is represented with stiding side-doors. Staff-Burgeon 
Peltier, f of Berlin, observes: " It cannot be denied tliat this system of sus- 
pension, notwithstanding the advantages of elasticity, is too complicated to be 
readily repaired in case of accident, or to be made use of in oases of emer- 
gency ; and, to say the least, it has a suspicious look regarding the safety of its 
application," and sag^ts that the constnictere of the above system were 
impressed with the latter idea, as, generally, 
safety props are added to the already complex 
apparatus, to gjve additional security to the 
suspended litters. Another objection to this 
mode of suspension is that the roots of the 
freight cars are hardly ever sufficiently strong 
to support such a number of Utters and 
patients with safetj. J 

In France there was but little opportunity 
during the late war for the systematic transport 
of wounded by railway; but several militoiy 
surgeons paid much attention to the subject, 
especially M. Gauvin, whose admirable con- 
trivances have been noticed (p. 26), MM. 
Fia. U.-Method of «Hi«n*M Legouest, Rlegert, Morache and Le Fort, || 
'Z^,C^.^i Y^^lT^k^t. 1^" '»**«'■ proposes that, in time of peace, each 
FoBT.] railroad company should have at least a hun- 

dred freight-cars provided with wide end doors and platforms arranged as 
drawbridges. The doors could be closed and the platform bribes drawn up 
except where the cars were converted to hospital nse. M. Le Fort objects to 
the mode of suspension by caoutchouc rii^, on the ground that it is neoessary, 
in order that they shoidd be safe, to make the rings of a thickness that 

' WiTiKLBHiiPKii IL.) Bte FreiinllitK Hilfe in Krieee a«d dai Uiimr-Saiutiltt-Waen anf 
dtr Wimer WsUa-i^ut^llunB. 1873, T.fel XXV. 

tPSLTKEB (U.) DieDatUckenitutiimaaotfMddrr DUnHaltEtaiiiieK-AriitimKritgtiiea»« 
Frankreich, Berlin, 1872, S. 27. 

tltwMstated that nfter the capture of Mati, lopg tmiiia of «ra &tt«d up od this irst«in 
WBTB OBed u BtotioDBry hoapilalB for the wouoded of Bazains's ftrmj'. One side door was 
dosed, and wooden Btepa vers built at the apposite door. Thit aavel form of field hoipita] 
amwered the porpoafl remarkabl)' well. 

I Li FoKT(LiaH) La Ckiruraie laUUaire a la SoinftU de SeeauTt en /Vance a A t' Mrattew . 
Paris, 1872, p. 118, a. in. 
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annihilates the elastic property of the caoutchouc. He believes that spiral 
steel springs and hooks (Fig. 44) might be advantageously substituted 
as the means of suspension. 

The war of 1870-71 surprised the French War Department without an or- 
ganized system of railway transport for the wounded. It was not until July 
19, 1870, that an "intendant", M. Robert,* was instructed to arrange with the 
Eastern railroad company with reference to this subject. The constructors of 
the company showed great zeal and activity, and it was expected that an ad- 
equate number of cars would be provided by their work-shops at Montigany, 
near Metz. But all this rolling stock was locked up when the Germans 
invested Metz. f On December 25, 1870, the republican ministry made another 
effort, and ordered hospital railway trains to be fitted up for 1200 wounded. 
A few were organized, and rendered signal service, the wounded of General 
Chanzy's army, especially, having been promptly removed by rail. J After 
Sedan, many thousands of the French wounded are said to have been carried 
off on the cars at the Northern railway, without stretchers, or any special outfit. 

Generalarzt F. Loefiler || altogether approves the outfit for the transport of 
wounded, adjudged the most suitable for freight-cars by the Prussian Com- 
mission of 1868. This plan was 
devised by Mr. Grand, a master- 
machinist, and consisted in support- 
ing three field-stretchers in the front 
and three in the rear part of the 
freight-cars (20 feet long), by 
means of transverse wooden bars 
(Fig. 45) resting on semi-elliptical 
plate springs (Fig. 46). The 
springs are spiked at one end to 
the flooring to keep the bars sta- 
tionary, while at the other end are 
rollers to permit the yielding of 
the springs. The latter are sur- 
mounted by U-pieces, or clips, to ^^^ ^^,^ ^^ ^ ^^^^^, ^ ^^^ ^^^ 
receive the cross-bars. Four cross- Loefflbb.] 
beams and eight springs constitute the outfit requisite for the reception of six 

*BoBBBT (0.) Dif^euUis que reneontre en France I* adminiHration dee grande armiee, et 
moyene pratigues d*v remSdier Paris, 1871, p. 16 in JovxnaX dee Sciencee Militaireet 1872, p. 161. 

t And probably oonstitated the long hospital trains that Dr. Pxltzbb saw at Metz, nsed a£ 
stationary hospitals for the French sick and wonnded. 

tThe circulars are printed in fall in the Journal miUtaire n^SfUsiel, 1871, §158,176, and in the 
AnndUa d'hygihte^ 1871, T. XXXYI, p. 190. Seven trains were ordered with termini at Brest, 
La Bochelle, Bordeaux, Bayonne, Besan^^on, Marseilles, Nice, Toulouse, etc. 

I Lobfflbb (F.) Dot Preuaeieehe Militlir-SaniiUteioeeen und eeine Reform naeli der Kriege- 
er/ahrung von 1869, Berlin, 1868, B. II, p. 251. 




40 



TRANSPORTATION OF SICK 




Fig. 46. — Longitudinal section of a part of a freight-car 
arranged on Qrund*a agtitem, [After LoEFFLBB.] 



litters ; and cost 24 thalers, or about $18. Dr. Loeffler highly oommends this plan 
as simple, inexpensive, and comfortable, and as of ready adaptation to fourth-class 

■BHMHHHHHnMHMpH^H|HJ ^^^^^' ^^ HttCrS rCprC- 

n n P fl n n { sented in the cuts (Figs. 

45, 46) are the, ordinary 
Prussian regulation field 
stretchers; but the sys- 
tem admits of the use 
of stretchers of almost 
every description. Dr. 
Loeffler justly observes 
that this plan, in common 
with almost all systems 
of railway transport of 
the wounded, demands a 
very large increase in the 
number of stretchers to 
be supplied to an army 
in the field. He strongly objects to all methods that tolerate superimposed 
litters, * and condemns the use of india-rubber wares, as notoriously liable to 
become hard and friable. He thinks that spiral springs may possibly replace 
advantageously caoutchouc rings, as a method of elastic suspension. 

Four very complete hospital railway trains attended the two Bavarian army 
corps that participated in the war of 1870-71. They are described by Con- 
structor Hirschberg in an extended treatise, f in which no allusion is made to 
the Prussian origin of the method of supporting the litters. The order for 
the preparation of the four trains was issued July 18, 1870, and the first train 
left for Weissembourg August 7, 1870, and consisted of 1 first-class, 4 second- 
class, 15 third-class passenger cars and 20 freight cars. Experience proved that 
this train was too long, and, eventually, the trains were made up with 29 cars, 
7 second and third-class passenger cars heated by steam, for the less grave 
cases, 13 passenger cars fitted up for recumbent patients, a car for the surgeon 
and assistants, a spare car for emergencies, a platform car for fuel, and 6 freight 
cars, one fitted as a kitchen, one carrying the steam heating apparatus, and four 
the stores, appliances and other material. The trains made altogether 39 trips, 
transporting 10,800 patients. The Bavarian passenger cars were short, with 

* LoEFFLBR. (F.) (Qp. cit., p. 250) "The laying of patients one above the other, in the 
American cars, in three tiers even, is assuredly not a means of promoting the anything but 
comfortable condition of wounded men on long railway journeys. The inconveniences 
inherent in such plans have proven so considerable, especially in the attempts to place twelve 
wounded in two tiers on freight-cars, that such experiments must be abandoned.'' 

t HiBSGHBEBG (R.) Die hayeriachen SpitalzUge im deutach-franzoaiachen Kriege, 1870-71, 
MUnchen, 1872. Sn ; 98, mit 12 Tafeln. Dr. M. Peltzbb also (Die Deutaehen Sanitdtzuge, 
Berlin, 1872, p. 9) describes these trains. 
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five windows ©n each side and end doors, of insufficient width to admit stretchers, 
and end platforms. They were provided with 5 beds, 3 on one side and 2 on 
the other (Figs. 47, 48), leaving a space for a stove and table. The beds were 
supported by a modification of the Grund system, that is, on semi-elliptical 




FlO. 47. — Horizontal plan of a Bavarian hospiial car, [After Hibschbebg.] 

springs, secured as in the Prussian plan approved by Dr* Loeffler, but mised 
higher from the floor by vertical boards resting immediately on the springs. 
The upright planks were notched at the top to receive the side poles of field 
stretchers or camp bedsteads, supporting thick hair mattresses with wedge- 
shaped pillows. A board standing upright by the lower third of each window 
protected the patient from cold draughts, and served as a tray at meal times. 








(i 



Fio. 48. — Lateral section of a Bavarian third-claas car transformed for hospital use, [After 

HiBSCHBEBG.] 

The Bavarian freight cars were fitted with camp bedsteads supported in like 
manner, two at each end of the car, on frames resting on springs (FiG. 49). 
One of the wide side-doors of the car was kept closed, and the other doorway, 
was provided with a gang-plank, with cross slats. After loading the car, this 
plank could be laid transversely in the middle of the car, with the slats down- 
wards, and be made to serve as a platform for a fifth pallet, without springs, 
stiQ leaving space by the closed door for a bench for the attendant. The 
freight cars were very inferior in point of comfort to the converted third-class 
passenger cars,^ as they did not communicate with the rest of the train, and 
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were not heated. The Bavarian trauis uBoally conveyed 250 patients; bat 
sometimes as many as 566, and, on one occasion, after Reischoffen, Train No. 
2 transported 870 patients to Hagaenan. 




Fig. 4Q,— Enlarged view cf t\e wiring uted i» Omnd'e ewatem and adopted in ike Bavarian 
trainefor the eupport of the littere. [After Hibschbkbo.] 

Towards the close of the Franco-€rerman war, the Grermans are said to have 
employed 21 hospital raOway trains to convey their sick and wounded home- 
wards, viz. — 9 Prussian, 4 Bavarian, 2 Wurtemberg, 1 Rhenish (from Cologne), 
1 Hessian (from Mayenoe), 1 Saxon, 1 Hannoverian, 1 Hamburg and 1 Baden 
train. The 21 trains afforded accommodations for 3724 recumbent patients. The 
cost of fitting up the trains averaged 2900 thalers each, or $2200. They were 
organized partly by the War Office, partly through the efforts of voluntary aid 
societies. The government accepted largely the assistance offered by the latter, 
both of' material and men ; but reserved the right of absolute control over both ; 
80 that, 88 in the United States, the hoepital tnuns we« under strict miUtoy 
rules. 

The Prussian trains were made up on the average of about 27 cars, com- 
prising 20 hospital cars, a saloon car, a passenger car, a provision car, a kitchen 
car, 2 baggage cars, a platform car for fuel. The sick cars were generally the 
converted fonrth-class passenger cars from the Hannover Unes, only instead of 
placing in them 12 or 16 litters, there were rarely more than 10, suspended in 
two tiers, 6 litters on one side and 4 on the other, leaving a free space in the 
middle of one side for a stove and table. There was a wide passage-way with 
end doors. The floor was covered with oil-cloth, or, during the severe cold 
weather, with matting. The beds consisted of field stretchers covered with 
thick hair mattresses, with pillows, sheets and blankets. The stretchers, in 
some cars, were suspended to stanchions by rubber rings (Figs. 30, 31), and 
in others rested on springs on the floor, arranged on Grund's system. Mr. 
Wasserfiihr, * the director of the Prussian hospital train No. 5,' approved 
warmly of the method of suspension by rubber rings. He admits that four 
or five rings broke ; but no serious accident resulted. 

The Saxon hospital train was composed of 19 freight cars transformed for 
8 beds, 3 fourth-class passenger cars fitted on the Grund system, a kitchen car, 

* Wabsbbfuhb. Vier Monate avf einem SanitiUegiUffe in Vierieljahreeehriji fwr offentliche 
Qetundheitep/leffe, also translated by M. Mobachb in Annates d* hygiene pvhlique et de midecine 
Ugale, 1872, Vol. XXXVII, p. 241. 
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a store car, a baggage car, and a platform fuel car. It could transport 182 pa- 
tients ; but was defective in having no acoommodations for the attendants. 

The Baden train consisted of 2 first and 2 second class passenger cars for 
seated patients ; a kitchen and store car, a saloon and a sleeping car for atten- 
dants, 14 car& for recumbent patients, some fitted up (m the Heidelberg plan 
described at page 25, and others borrowed from the Wurtemberg lines. About 
220 seated and 140 recumbent patients could be carried. 

The mode of outfit on the two Wurtemberg trains has been described on 
page 36 (Fig. 40). The train was provided with kitchen, provision and store 
cars, and a car for the attendants, and could carry 160 wounded. In 22 trips, 
they actually carried 4303 patients, and traversed 4197 miles of track. 

The Rhenish train, from Cologne, was made up of 3 passenger cars for seated 
patients, a saloon car, 3 cars for attendants, 3 for provisions and cooking, and 
16 freight cars of 8 beds each, of litters suspended by rubber rings. It 
could carry 1 52 recumbent and 96 convalescent or slightly wounded patients. The 
Hessian train, from Mayence, was similarly organized, carrying slightly wound- 
ed as well as recumbent patients, the latter in 20 box-cars, each with litters, 
suspended in two tiers. * Many of the trains moved without changes from the 
scene of action to Berlin f or other remote points. Many eminent civilians 
volunteered their services, among them the celebrated Professor VirchcJw. J 

*l>r. VEhTZKB. (Die Deutschen SanitdtezUge), from whom many of the foregoing details are 
quoted, states that there were three main routes, that by Nancy being the most used. Over 
this line, August 23, 1870, to May 5, 1871, 144,940 sick and wounded were transported, of whom 
17,385 were transported on 83 trips of the sanitary trains ; the remainder being carried on 
ordinary trains. 

t Dr. Steinberg (i>ie Kriegalazarethe und Barracken von Berlin, 1872, p. 15) states that 26 
hospital trains arrived in Berlin from September 28, 1870, to May 19, 1871, bringing 3255 patients. 

tVlECHOW. (Der Erste SanitcUazug dea Berliner Hillfa-Vereines, Berlin, 1870, S. 34) com- 
memorating the arrival in Berlin of the hospital train under his direction, with 130 patients, 
remarks: *'For the first time were severely wounded men transported by us hundreds of 
miles, direetly from the field of battle until they reached their homes, securely and well at- 
tended. On the same litters on which they were placed into the wagons at Ars and Nov6ant, 
they had made this long journey ; they were transported on these same litters without re- 
shipping, and brought in the railway cars up to the gates of the hospitals ; and, lastly, on the 
same litters, always, they were carried into the hospitals to their beds." Professor Vibghow 
would have been more exact had he said, as he doubtless meant, that this was the first train 
of sick and wounded fitted out by the Berlin Aid Society that reached Berlin (Oct. 13, 1870). 
Two trains, however, the Wurtemberg Sanitary train, and the first Sanitary train of Mr. v. 
H(ENiKA, a Silesian nobleman, had preceded that directed by Professor Yibchow, arriving in 
Berlin respectively on September 28, and October 10, 1871. Professor Yibchow makes some 
most interesting observations on the condition of some of the patients after their journey: 
'* In reality," he says ** the condition of many sick improved visibly during the time of trans- 
port. Of the wounded who, at the same time suffered from dysentery, many experienced a 
decided improvement. Especially apparent was this in two patients from Pont d. Mousson, 
whose surgeon already at Frouard requested to have them left at Nancy, one as moribund, 
the other suffering from (fresh) erysipelas of the face. With tears in their eyes, both patients 
begged to be taken along. I could not refuse them. I not only brought them safely, but in a 
much ameliorated condition to Berlin ; ** and at page 29, he adds, ** and I was not a little as- 
tonished, as, a few days after our arrival at our barracks, which are certainly fitted up with 
8ome degree of care, all the wounded unanimously declared, that they did not lie as well here 
as in the train." 
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Dr. Momche, adjunct-profeeaor of the Preach School of Militaiy Medicine, 
and author of an eaeay od the vanoos methods of ndlway tnmsport of sick 
and vonnded, has proposed a plan for the outfit of csis for Banitary purpoees, 
Helecting the method commended by Dr, Loeffler ae the beet provimon for litt«i8 
resting on the floois of cars ; but adding a superimpoeed tier of Utters soapended 
from a tubular iron rod near the roof, * by iron rectangidar fnunee connected 



Fro. Sa.-' Priiftcl for tit amvertion^ihiLvoM /night-ear lohoitiilal ate UiltetMoKACat.] 

with the rod by " gutta percha." After referring to the aBgertion of French 
engineers that long cars are impracticable on their roads, abounding in short 
curves, and declaring that it is preferable on the score of economy to use 
freight rather than passenger cars, M. Moracbe submits a project for placing 
litters for ten patients in the box-cars and on the sis principal French lines. 
These cars vary in interior dimensions from 18 lo 21 feet in length by 7 feet 
in breadth, f The litters are only 1 m. 75 in length by 0.75 m width. Sii 
are placed, in two ranges, on one side of the car, four only on the other side 
leaving a space reserved for a stove, chair, table, and set of shelves (FiQ. 50). 
The litters are complex, consisting of a light lower frame, resting on the 

•MOKiCHI. Let IPraint SanUairet ; Elude tvr I'emploi del ckimini de /ir pour I'tvacvalion 
det blettft et maladet en arrQre del anattt, Paris, 1872. This work giTes a oompTBhensiTe 
review of the whole anttject, and I regret tbat I did aot meet with it antil this report vtu 
nearly complet«d. It contsinB mnay interesting details. «apeeially in regard t« tlie work per- 
formed by the German hospital traine during the Praneo-German war. The project for the 
conyersion of French passenger and freight cars to hospital use has, however, obviously never 
been suhjeeted to practicHl trial, else M. Mobichb would never have recommended the sus- 
pension of Utters by ffuUa-pereha rings. He has been misled by Professor Bauilton (op. cil„ 
p. 168). into the statement that this brittle substance was used for suspension rings in the 
AmerioBD hoapitai cars. It is hardly necessary to remind the reader that Buila-peroJio is the 
inspissated juice of the Itonarda Percha or /. Outta (Hooker) and that Ihe vulcaniied robber 
rings used in the United States and in OenDsny were of caoutchouc, a product of several 
species of the genera Sipkonia, Henea. Jairapha and Ficiu. and though somewhat resembling 
gatta-pemba in chemioal eanstitntion. widely differing in its physieal properties. 

tM. MOBiCHB gives the eiact measurements: The JVeigbt oars of the railway du Midi: 6 
in. 45 in length. 2 m. 5 in breadth and 2 m. 45 in height. Those of the railway de Lyon are 5 m. 
5 in length, by 2 m. S in breadth and 2 m. llu heigbt. 
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springs or suspension rods, and receiving an upper frame, over which canvas 
is stretched. On this frame rests a mattress and triangular pillow, the former 
fastened to the frame by tacks. The upper frame is bolted to the lower, and 
is furnished with eight long loop-handles, arranged in pairs on the sides and 
ends. The lower litters rest on traverses let into mortices upon four semi- 
elliptic springs, on the Grund system. The suspended litters are attached by 
wrought iron quadrangular frames to a horizontal tubular iron rod, by the 
intervention of thick " gutta-percha" rings. As the rings would rapidly wear 
if in direct contact with the iron, there are interposed, both on the frames and 
transverse bar, spools of hard wood over which the loops are passed. The 
passage-way and folding doors at the end are over three feet wide. The latter 
are glazed at the upper part, and two windows are pierced on either side. The 
stove, and oil-lamp in the ceiling, are made to conduce to ventilation. 

At the Vienna Exposition of 1873, an international conference of military 
surgeons and sanitarians was convoked, on October 6th-9th by Dr. Wittelshbfer, 
Professor Billroth, and Baron Mundy, for consultation and practical testing 
of the models for appliances for the transport of wounded in war. The second 
day of the conference was devoted to a discussion on railway transport, and an 
excursion on an hospital train to Voslau, where Professor Billroth had pro- 
vided a banquet. The details of outfit of passenger and freight cars were 
debated by the eminent experts who attended the conference. Dr. Both has 
described the models that were exhibited, and most of them are represented in 
superb photographs prepared under Dr. Wittelshofer's supervision. * Dr. Both 
observes that " the various experimental trips afforded a ready means of study- 
ing the different methods of railway transport, although the German suspension 
systems and the stationary system of the French trains could not be fairly 
compared, as many of the cars were exhibited only as models ; but it was 
possible to ascertain many important facts. The excellent ventilation of the 
French cars, with roof-lanterns, was particularly remarked ; the aeration of all 
the others was very defective. As to the litters or couches, except the Ham- 
burg plan, which admitted of severe swaying, there was but little difference in 
the several plans. There were exhibited small models only of the Prussian, 
Schleswig, and Baden hospital cars, but full-sized patterns of the car for 
wounded and surgeon's car of the Palatinate train, of the kitchen-car, provi- 
sion-car and car for wounded of the Bavarian trains, of the Hamburg car for 
wounded, and of hospital, kitchen, and refectory cars of the French aid-society, f 
From practical experience in war, bs well as from observation of the working 

•Roth (W.) Einige Versuche uher die intemationale Privatconferenz zu Wien von 6 bie 9 
•October, 1873, in Deutsche Mil. Artz, Zeitachrift, 1873, B. II, S. 655. Wittelshopbr (L.) Die 
Freiwillige Hilfe imKriegeund daa Militdr-SanitcUs-Weeenav/ der Wiener Weltauaatellung, 1873. 

t The latter were built by Superintendent C. Bonnefond. of Ivry, from specifications by Baron 
MuNDT and M. Leon, constructor of the Lyons railway, and were designated "New model of 
1873." 



46 TRAKSPORTATIOK OF SICK 

of the cars exhibited on this ocoasiony Professor BiUroth conchideB that sta- 
tionary beds, or " complete fixation of the litters, in a technical view, is the 
simplest and most substantial system, causing the patient the least detriment, 
provided he rests upon a good mattress, in a car with easy springs/' As a 
means of easing the stiff steel springs of freight cars. Professor Billroth sug- 
gests the removal of alternate leaves of the springs, which may be accomplished, 
in less than an hour for each car, by two skilled workmen, as was demonstrated 
at a car factory at Simmering near Vienna. * Indeed, the eminent professor 
appears inclined to discountenance almost any outfit of hospital cars that can- 
not be promptly improvised, f The fiict announced by Br. Peltaser, that, in the 
Franco-German war, about an eighth only of the sick and wounded removed 
by railway, had been conveyed on special hospital trains, made its impression. 

It was the general sentiment that those sanitary trains would be most useftd 
that could be readily fitted up with material likely to be found on hand near 
the scene of conflict ; and that the most convenient mode of utilizing the 
existing material of supply trains should take precedence of all others. 

In March, 1873, the Russian government appointed a commission for the 
discussion and experimental trial of different methods for the amelioration of 
the condition of sick and wounded soldiers transported on railroads. | Major 
General Annenkopf, president of the commission, requested the different 
railway companies to send to St. Petersburg cars of different classes, fitted up 
according to their own designs, but with material supplied by the government', 
with cross-beams or stanchions, with hooks, rings, straps, litters, etc., the 
different methods of outfit to be submitted to competitive examination. In 
accordance with this request seven railroad companies sent passenger cars 
converted for hospital use and one company provided a box-car fitted for the 
same purpose. A train was formed of the eight cars, for the transport of three 
hundred and thirty persons ; the passenger cars, with passage-ways through the 
entire length of the train, were nearest the locomotive, the box -car at the end. 
An experimental trip was made from St. Petersburg to Alexandrowsk, Adjutant 

* BiLLBOTH und MuNDT ( G^ber den Transport der im Felde Verttmndeten und Kranken^ Wieii, 
1874, S. 106.) Professor Billroth seems to forget what will occur to most field-surgeons, that 
thick hair mattresses cannot always be procured when most urgently needed ; and, further, 
that if skilled workmen with jack-screws and other tools were always in readiness, the alter- 
ations of the springs of 25 freight-cars would occupy many hours. 

t BiLLEOTH (Th.) {Ckirurgitche Brufe au8 den Kriega-Lazarethen u. s. w. 1872, S. 71), says J 
* ' Frequently the press has urged that a large number of hospital cars should be held in readi- 
ness from the outset, to transport the wounded in the gentlest manner. That is well in 
theory; but, in practice, the cars will be scattered here and there when imperatively re- 
quired for military purposes. To allow large numbers of empty cars to remain at depdts near 
the seat of conflict, until used for a special purpose, will only add to the perplexities of the 
railroad employes, who certainly have enough to do in complying with the orders of the mil- 
itary commanders. Most of the hospital trains that started for the seat of war during Sep- 
tember with pompous announcements, returned without wounded, or with only slightly, 
wounded and fever patients." 

X From a communication in the DeuUehe Militdirdrgtliche Zeitachrift^ 1873, B. II, p. di4. 



AND WOUNDED ON BAIL EOADS. 47 

General Count Heyden, several staff-officers, military surgeons and others ironi 
military and civil life participating. 

The commission, after careM examination, arrived at the following conclu^^ 
sions. 1. "The transportation of the sick and wounded must be carried on 
mainly by the use of box-cars, as they form more than nine-tenths oi all 
railway rolling stock. 2. Conversion of the cars to the purpose of transport* 
ing wounded at the shortest notice must be practicable, and preliminary 
measures must be undertaken in time of peace. 3. At the outbreak of 
hostilities, all appliances for the outfit of hospital cars must be immediately 
sent to points where it is anticipated that many wounded will be concentrated. 
4. As a rule, litters are to be used for the transportation of the wounded; butj 
in cases of extreme necessity, a deep layer of straw on the bottom of the car 
may be substituted.'* 

" It was Airther observed that it was of the utmost importance that the boXf 
cars to be used for the transport of severely wounded should have end-doors 
passage ways lengthwise, to permit easy intercommunication ; and that, as the 
box-cars do not offer sufficient accommodation for very severely wounded, 
special sanitary trains should be formed of cars of classes 1, 2, and 3, and at 
onoe be forwarded to the seat of war. Box-cars without longitudinal passages 
may be used for slightly wounded, and it is recommended that in the making 
up of trains, passenger cars with the badly wounded, and ail cars with end-» 
doors be placed at the head of the train. The doors are to be widened, which 
may be accomplished by the construction of special doorways to be put together 
with an extra piece. Kegarding the putting up of the litters, these experts 
decided that the system of vertical stanchions, to be provided in times of peace, 
would be the most serviceable, but that the cars should be so arranged as to 
admit of prompt alterations.'' The labor of this commission doubtless inspired / 
the ingenious plan of railway transport for recumbent wounded patients devised 
by Mr. Zavodovsky which is the special object of this report. 

Without submitting this system to the test of actual experiment, it would be, 
p^haps, imfair to definitively decide on its merits; but enough is known of 
the working of analogous systems to permit an approximative judgement to be 
formed. In Mr. Zavodovsky's plan litters are hung on ropes depending from 
swinging poles (Fig. 51, p. 51), which it is proposed to cut in the nearest 
forests. It may be objected to this mode of suspension, that it would be diffi- 
cult to find a sufficient number of poles eight feet long and of suitable thick- 
ness and uniformity in strength. The elasticity would be anything but equable^ 
the extremities of the poles necessarily yielding more than the middle portions. 
The numerous rope fastenings constitute another disadvantage ; for it is pro- 
posed to leave the outfit to inexperienced hands, and there might well be 
insecurity in some one of the nine knots requisite for the suspension of each 
litter. The attachments to the floor appear very inadequate and insecure. In 



48 TRANSPORTATION OF SICK 

the Hamburg hoepital train (p. 37) arranged on a plan somewhat similar, 
but with a better method of suspension by spiral springs, and with the litters 
secured to the sides by C-springs, there was yet so much transverse swaying 
that the method was regarded at the Vienna Conference (p. 45) as very de- 
fective. It must be feared that the oscillation, both lateral and longitudinal, 
especially of the upper litter, would be still greater in cars arranged by the 
method of Mr. Zavodovsky, To meet emergencies, however, it is well to have 
familiarity with a variety of expedients, and to be thus enabled to utilize such 
material as may be available. 

It is comparatively easy to transform the long passenger cars in general use 
in the United States into hospital cars for recumbent patients. It is only re- 
quisite to widen the etid doors, to remove the alternate seats and the movable 
backs of those that remain, and to lay upon the latter field-stretchers on slats 
covered with bed-sacks. Thus 12 or 14 commodious litters can be promptly 
improvised in each car. But the main problem, of utilizing the railway con- 
veyances most likely to be available near the battlefield, viz. : the box-cars of 
the supply trains, is not yet satisfactorily solved. It must never be forgotten 
that a plan applicable to the material on hand is much preferable to even better 
yet more complicated arrangements. It has been demonstrated that patients 
may be most comfortably transported by rail upon the Baden litters or the Gauvin 
spring-stretchers ; but these appliances are too complex and costly ever to come 
into general use as field stretchers. In the present state of our knowledge it 
would appear that the simplest and best method for transforming freight-cars to 
hospital use is by the system of Mr. Grund (p. 39) as employed on some of the 
Prussian hospital trains and almost uniformly on those of Bavaria and the Palat- 
inate. It would be necessary only to store in each freight-car 20 or 24 semi- 
elliptic springs (Fig. 49) and a sufficient number of spikes, to be enabled, with 
the aid of field stretchers, to improvise as many spring litters as the car could 
advantageously contain. 

The foregoing cursory examination of the experience, discussions, and ex- 
perimental trials of various nations regarding the railway transport of sick and 
wounded in war, indicates a very general solicitude for the determination of 
some regular system for this purpose during the leisure time of peace. When 
the hour of need comes, imperious exigencies allow little opportunity for reflec- 
tion and experiment on the means best adapted to meet the requirements ; little 
heed can be given to suggestions of pecuniary economy, and, unless provisions 
for their succor have been matured beforehand, the comfort of the disabled 
must be sacrificed to inexorable military necessities. 

I am. General, very respectftdly. 

Your obedient servant, 

GEORGE A. OTIS, 

Assistant Surgeon, U. S. Army, 

Surgeon General J. K. Barnes, U. S. Army. 
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APPENDIX. 



Note A.— The official correspondenoe of which a minute is appended, led to the preparation 
of the foregoing report. 



Department of State, 

Washington, 5th Deer., 1874.- 
The Honorable Wii. W. Belknap, 

Secretary of War. 
Sir: 

I have the honor to enclose herewith, a copy of a despatch of the 16th of November ultimo, 
No. 47, from the Gharg^ d' Affaires ad ijUerim of the United States at St. Petersburg relating 
to the transportation, by railway, of the sick and wounded in war. 

The sealed letter addressed to you together with one copy of the pamphlet which ac- 
companied the despatch are also enclosed. 

I have the honor to be. Sir, 

Tour obedient servant, 

iSigned) Hamilton Fish. 
The enclosed despatch was as follows: 

Legation of the United Stateb, 

St. Petersburg, November 16, 1874. 
Sir: 

I have the honor to enclose to you a sealed letter addressed to General Belknap, Secretary 
of War, and two copies of a pamphlet on the transportation of the sick and wounded in war. 
These have been given to me by Mr. A. Zavodovsky, the inventor of the special system which 
is treated of here. 

The question of the transport of the wounded in war-time has been the subject of much 
study in Russia, and was carefully considered by a commission appointed by the Minister of 
War. The system perfected by Mr. Zavodovsky, as described in the accompanying pamphlet, 
was finally adopted. 

Mr. Zovodovsky gives full permission to the government of the United States to adopt his 
invention, and asks for no recompense, but he would be glad to have the attention of the War 
Department especially called to it, and desires to learn the judgment that may be passed 
upon it. 

I have the honor to be. Sir, 

With the greatest respect, 

Your very obedient servant, 

(Signed) Eugene Schuyler. 
The Honorable Hamilton Fish, 

Secretary of State. 

The letter of Mr. Zavodovsky was as follows: 

Votrb ExoellenobI 

Les malades et les bless6s, transport's par voies ferries en temps de guerre, r'clament de 
grands managements, surtout ceux, qui ne pouvant se rendre d'euz m€mes ^ leur place, sont 
transport's d. bras d'hommes. 

En vue de toutes oes difficulties, j'ui projef un appareil dans Tinf rieur des wagons 2l 
marchandise, aussi simple que peu couteux et parfoitement commode en route, pour les patiens 
de cette cat'gorie. 
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Ce moyeii de transport dn bleas^ en tempfl de snerre, ^tani adopts poor Tarm^e Roweet 
celle defl qoelqaes pays d« TEurope, en remplaeement de tons ee qoi a €i6 josqn' a present 
inyent^ dans ee genre, m'inspire on agr^i^le d6nr, d'etre otile i Tarm^ des Etats-Unis 
d'Am^rique. 

En Vons pr^sentant ci-joint, la description de mon systtee de transport des bless^, je me 
compterai heareax si Votre Excellence. trooTera anssi ee syst^ne applieable, pour Tarm^ 
vailUnte, confies 4 Votre haute Administration. 
Veailles Votre Excellence, re^evoir Thommage do pins profond reepeet, 

de 
Tantear 
(Siffned) A. Zayodoybkt. 

St. Petersbonrg 
29 Octobre 1874, 

Rne S^rghievska No. 13. 

A translation of the explanatory pamphlet of Dr. Zayodovskt is presented in Notk B. The 
Secretary of War replied as follows : 

Wab Dbpaetmeft, 

Wa9hin0tou, December 7. 1874. 
To the Honorable, 

The Sbcrbtabt of State. 
Sir: 

I have the honor to acknowledge the receipt of your letter of the 5th instant, forwarding 
copy of a letter from the Charge d' Affaires, ad interim^ at St. Petersborg, with its enclosores, 
a sealed letter from Mr. A. Zavodovsky and two pamphlets elucidating his plan for trans- 
porting by railway sick and wounded in time of war, and to request the transmittal of the 
enclosed letter to M. Zarodovsky through the U. S. Legation at St. Petersburg. 

Very respectfully. 

Tour obedient serrant, 

(Signed) Wm. W. Belknap, 

Secretary cf War, 

Wab Depabtment, 

Washington, December 7, 1874. 
Sir: 

I have the honor to acknowledge the receipt of your letter of October the 29th last, trans^ 
mitting a pamphlet specifying and illustrating your system for the transportation of sick and 
wounded by railway, and to thank you for your marked kindness and courtesy. 
The papers have been submitted to the Surgeon General of the Army for his views. 

Very respectfully. 

Your obedient servant, 
(Signed) Wm. W. Belknap, 

Secretary of War, 
Mr. A. Zavodovsky, 

Rue S^rghievska, No. 13, 
St. Petersburg, Russia. 



Note B.— The following is a nearly literal translation of Mr. Zayodovbky's report with 
wood-cut drawings reduced from the lithographed plates attached to that document : 



"For the transportation of troops and war material by railway, the unengaged vehicles on the 
public lines are utilized. 

Experience has demonstrated that, of the various conveyances making up the trains for the 
movement of large bodies of troops, of a hundred cars, nearly fifty freight-cars are requisite. 

These latter are best suited to the transportation of the seriously wounded, who can only be 
moved in the recumbent position. 

To adapt a freight-oar to the purpose of transporting sick and wounded, it is necessary to 
have in view : 

1. To mitigate the inevitable Jolting due to the slight elasticity of springs of freight-oars. 
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2. To plane the patienle bo ui to avoid Uie coutamimtioD of the air by nnwholesome ema- 

3. To arrange the woanded ao that they may readily be Moeasible to the visiM of the Bar- 

4. To eeoare each Bimplicity in the eyetem that, the soldien and nanei may themeelvee be 
able to carry it out. 

3. The ecoDomy of the said arrangement. 

To satisfy all these conditions, it is proposed to plaae, in a f>eight-e>r, eicht wounded men. 
of those injured in the trunii or lover limbs, attended by an inflrmaiian and one or two nurse;, 
provided withsurgioal applianoesand dresBing8(of the new sort invented by the Rusaian Dr. 
Wiyodi^ff) to render, if need be. immediate saceor lo the patients. The lifting into the oar 
and traneportation of the wounded is accomplished by means of stretiihers, with poles of con- 
venient lengtb. that pass through the eyeieU of the canvau saelting, and hare attached an 
impermeable lining, left a little apart ^m the canvass, and designed to hold the blood and 
other discharges that might otherwise incommode the patient lying undornoath. 

Patients are placed in the freifht-oarriagee in the following manner. Two robust men lilt 
each streleher. «it1i the patient upon it. through the side door of the box car. and swing them. 
in order, to the upper, and then to the lower loops of the vertical oorde. Having thus placed 
the patients, one aliove the other (See Fia. Al, each pair of hammocks must be secured to the 
hooks screwed in three places to the floor of the car [i, s. i). 

To nnload the car. they begin by loosening the ropes that secure the stretchers to the floor, 

is moved, and then the one above him. 

Freight-oars having very stiff springs, 
it is necessary to have some means of 
modifying the roughness of the trans- 
portation, which aggravates the Buffer- 
ings of the woQQded ; but such means must 
be of the simplest possible description. 

To remedy this serious objection, and 
to preserve the patients f^om all shocks 
^m the motion of the trains, foarcablee 
A. A., an inch in thickneBs, are snapend- 
ed Bcroes the top of the car. and aecurod 
to iron hooks, that fasten to iron rings 
two and a half inches below the roof of 
thecar. If hooks and rings are not avail- 
able, the ropes may be passed through 
eight holes bored in the aide of the car. 
To each of the four ropes is attached, at 
three points (Fto. A. i. i, i I a pole of 
oak. birch, elm. ash. or other springy wood 
(B. B.) adapted to the width of the ear. 
but at least eight feet long, and two and a 
half inches thick in the middle, an inch 
and three quarters at the ends. To the 
poles, thus placed horisontally. there are 
attached, on either side, four cords (Fio. 

A, c, 0, c, c) with knots (i, i, x. i) so ^"^ A.— IVoMEerse Station df a fTaghl-ear, mth 
arrangedthattbeymaysupportonaievel''^''"*"'"™'*"™''^'''''' [-SerfuceiJ to one-third from 
the BtrelcherslD.DJon which the wound- ^- Zavodoetky't draairte.] 
ed men are supposed to be reclining. 

In order that, when the car is in motion, the stretchers with the patienH may not away back 
and forth, and strike against the aides of the car. the lower stretchers are fastened by inch and 
a halt ropes to three small iron hocks (i, 1. 1) screwed into the floor of the conveyance. 

Between the doors, a bracket seat ia placed for the nurses. 

A vehicle of this doecripUon has been eubmitted to the most careful scrutiny of experte. who 
had served in the later ware in Prussia, Austria and Italy: and they have nnanimouely veri- 
fled the tict, that, apart from the simple and practical nature of its preparation, it provides the 
paUents in journeying with an equable and comfortable transportation. 

The arrangements will readily be understood on consulting the flgnres A and B. 
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The expense requireii lo aditpt this lystem to ■ freight-oar (mwon d mamKaHditei) with all 
[he aaoantj materwla apart from the 
etreuhere, ie not more than eerenteen, 
or, at the onUide, twentr dollan, and 
o (Ten. moreorer, the great advaDtave that 
it caa be removed almoat instantaneonB' 
ly, or else bwude under the roof of the 
ear, leaving the interior as it were free for 



Usually such can, the aapplies having 
been delivered, come empty from the 
hattlefleld ; but with thie system it iseaar 
in less tbao two miantes to arrange the 
ropes, and lo receive the woaaded braaght 
in on Btretohers. and to oouvey them to 

Baeh ear oontaining patients shonld be 
provided with a Bag to inform the med- 
ioal officer when his presenoe is needed. 

The aisaal indicates an orgeat ease, and 
that the the train mnst stop, that the pa- 



oet of fitting up the I 

□edtosiidollarsevem 

a/reiB*i(Tar«icwBi»rit«i/(t ikfio.A. provided that instead of seen 



tunlal viea o/_ Ihe oslfijor the won; 



Qoks and 
ring*, tbey are passed through holes bored near the roof of the car, and knotted ontside. 

The poles of lough elastic wood, snch as oak, btroh. or others, may be cut from the fbreele 
near by; instead of hooks on the floor of the oar. oommon nails will answer, and the work can 
be done by the nurses who accompany the patients. 

To fit up such freight-cars, much lees costly materials are used than oaoutohoao, leather girths 
»nd straps, metallic springs, etc., which, attcr all, do not possess the solidity that is desirable. 

Suitable wood and ropes can be found almost everywhere; and the simplicity of this system 
permits those who have charge of the sick and wounded to prepare, in a very short time, a 
freight-car for the transporlAtion of eight patients. 

No great expenditure is requisite to have, in war-time, a reserve supply of poles and rope. 
The time required to put an army in the field, amply suffices for the preparation of the necee- 

Russia and some other European Countries, ri 



yoTt C— Saeh a variety or meaaures of length have been employed in the description 
the railway cars and litters in use by different nations, that it will be oonvenient to imili 
Professor Garit In anneilng a scale of the principal aubdlYlslonBof the foot adopted by vsrit 
DBtions, and of the French metre. These are shown on the diagram opposite. 
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Page 39, line 9, for "Montigany,'' read Montigny. 
Page 47, line 32, for "judgement," read judgment. 
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